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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHus pa3padOTaHa HA OCHOBE MOJIOKEHUN W TpeOOBaHUU K pe3ylibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHON mporpammbl, mnpeacTtaBieHHbXx B OI'OC
COO, a Ttakxke c ydy€roM deaepaibHONH pabouell mporpamMmbl BOCHUTAHUS U
KOHLIETILIUM TIpenojiaBaHusi yuyeOHoro npeamera «Dusmnka» B 00pa3zoBaTeIbHBIX
OpraHMu3alusIX Poccuiickoin denepauuy, PEATU3YIOLINX OCHOBHEIE
00pa3oBareibHbIE TPOrPAMMBI.

Copmepxanue mporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoumuxcs 10-11 kmaccoB mnpu
o0y4yeHuu ux ¢u3nke Ha 0aA30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm DPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpPEAMETHBIM pe3yJibTaTaM
oOydeHHus, a TaKKe€ YUYUTHIBAET HEOOXOAMMOCTh PEAM3alUUd MEXKIIPEAMETHBIX
CBs3el (DM3HKM C €CTECTBEHHO-HAYYHBIMH YYeOHbIMH TMpenMeramu. B Hel
OTPENEISAIOTCS OCHOBHBIE 1I€JIM M3y4YeHUs (DU3UKU HA YPOBHE CPEIHEro oOIIero
o0pa3oBaHus, TUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3UKU: JTMYHOCTHBIE,
MeTanpeaMETHbIE, TPEAMETHbIE (Ha 6a30BOM yPOBHE).

[TporpamMma no pusmke BKIIOYAET:

e [UJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHOro nmpeamera «Pu3nka» 1mno rogaMm oOydeHusl.

dusuka Kak Hayka O HauOosiee OOIIMX 3aKOHAX TMPHUPOABI, BBHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxaromiem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPa3y IO
JUTsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHWM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEMH,
busnueckoir reorpadueir u actpoHommer. lcmonp3oBaHWE W AKTUBHOE
npUMEHEeHHe (U3UYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTUKH, TPaHCIOpPTa, OCBOCHMUS
KOCMOCA, TOJIYYEHHSI HOBBIX MaTEpPHUalOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne (UMK BHOCHUT OCHOBHOM BKJaJ B (POPMUPOBAHHE €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpa OOydaromuxcs, B (GOPMUPOBAHME YMEHHMH MPUMEHSATH
HAy4YHbIA METOJI MO3HAHUS TPU BHINIOJIHEHUU UMHU YY€OHBIX HCCIIEOBaHUM.

B ocHoBy kypca ¢usumku [ ypoBHSL CpelHEro oOmiero oOpa3zoBaHus
MOJIOKEH pAN HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPHUHIUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKu
o0benquHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce siBIsieTcs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanmzanus TpearnosiaraeT HCIOJIb30BaHUE
I'YMAaHUTAPHOTO TOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U YKOJIOTHIECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonoti uanpasnennocmu. Kypc (usukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKHUX M TEXHOJOTMYECKHX MPHUIOKECHUM
W3YUYCHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHus, TMOCBAMIEHHBIX JKOJIOTUYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBI€ CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 0O0CYXIeHUs
npo0sIeM palMOHAIBLHOTO MPUPOIOIIOIH30BAHUS U HKOJIOTHYECKO 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus SABISAIOTCA (pu3mueckue Teopuu (POopMHUPOBAHUE TPEICTABICHHUNA O
CTPYKType€ TOCTpOeHHUs (PU3HUECKON Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
NPUHLHIOB B  COBPEMEHHBIX IMPEIACTAaBICHUSAX O NOPUPOJE, TIpaHHIAX
NPUMEHUMOCTH TEOPHUH, Uil ONUCAaHHUS ECTECTBEHHO-HAYyYHbBIX SBJICHUNH U
MIPOLIECCOB).

CucTeMHO-eSITEeNIbHOCTHBIN MOAX0A B Kypce (PU3UMKH pealn3yeTcsl MpPexae
BCETO 3a CUET OpraHU3alud IKCIECPUMEHTATHHOU JESATEIBHOCTH O0YYarOIIUXCH.
Jns  6a3oBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1A0OpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOMIUN CHUCOK YUYEHHUYECKHUX
OpaKTHUECKUX PaldoT. BrlaeneHue B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JJIi KOHTPOJII U OIIEHKH, OCYUIECTBIISIETCS YYACTHUKAMHU
00pa3oBaTeNbHOr0 Ipollecca MCXOAs U3 OCOOCHHOCTEH IUIAHMPOBAHUA U
ocHamieHus: kabuHeta Quiuku. Ilpu 3TOoM obecneynBaeTCss OBJAJICHUE
00y4JaIMMUC YMEHUSMU MPOBOAUTH KOCBEHHBIE W3MEpPEHUS, MCCIEIO0BaHUs
3aBHCHUMOCTEH (PU3NYECKUX BEJIWYHMH M TIOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIVIOKEHHBIX TUIIOTES.

bonplioe BHUMaHHME YNENAECTCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3agad. [Ipyu »TOM Mg pacy€THBIX 3a7a4 MPUOPUTETOM SIBIIAKOTCA 3aJa4H C SIBHO
3aJJaHHOU (PU3MUECKON MOJEIBIO, MTO3BOJISIOIINE IPUMEHITh N3yUYEeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HWHTETpUpPYs 3HAHHUS U3
pa3HbIX pasnesnoB. il KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0o0BsICHEHHE MpPOTEeKaHUA (U3NYECKUX SBIEHUH M MPOLECCOB B OKpY)KArOIIEH
XKU3HU, TpeOyrompe BbIOOpa (U3NYECKOW MOIETH IJi CHUTYyalldd MPaKTHKO-
OpPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanumsmu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIEUYeHHI0 ydeOHOTO Tporecca 0a3oBBI ypOBEHb Kypca
¢$bu3MKN Ha YpOBHE CpelHero 001ero oopa3oBaHus JOKEH N3y9aThCs B YCIOBHSIX
NpeIMETHOT0 KaOuHeTa (M3MKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKJIa. B kabunHere (pu3mKu TOMKHO OBITH
HE0oOXoaMMoe J1abopaTopHOe OOOpYAOBaHWE ISl BBHITIOJIHCHHS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YYEHUUYECKUX MPAKTUUYECKUX padOT U JEMOHCTPALIMOHHOE
000opyi0BaHUE.

JleMoHCcTpanoHHOE  000pyIoBaHHe (QOPMHUPYETCSI B COOTBETCTBHH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMmMe Mo (U3MKE KIIOUYEBBIX JEMOHCTpaIUil s
UCCIIEIOBAHMSI  U3yYaeMbIX SIBJICHHUA M  TPOIECCOB, OMIUPUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MMPUMEHEHHH.

JlabopatopHoe o00OpyAOBaHWE [JIsi YYEHWYECKUX TNPAKTHUECKUX paboT
dbopMupyercss B BHIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAEeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
1a60paTopHOTO O00OPYAOBAHUS JOJDKHBI OBITH TOCTPOCHBI HAa KOMILJICKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBHIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE ITU(PPOBHIX 1a00paTOpUid.

OCHOBHBIMU 1IENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCS:

e (opMHpOBaHHE HWHTEpecCa M CTPEMJICHHS OOYYaroIIMXCS K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUA U (POopMHUpOBaHUE
UCCIIEIOBATENLCKOIO OTHOIICHHUS K OKPY>KAIOLIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa H3YYCHUS
OCHOB CTPOEHHS MaTepuu B PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (dopmupoBaHWE YMEHHHA OOBICHATH SBICHUS C HCIOJIH30BAaHHUEM
duznyecKuX 3HAHUIM U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O ponu (U3UKK AJ PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrkeHrne ATUX 1elei 00ecreuynBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

nporecce u3yueHus Kypca GU3NKH Ha ypOBHE CPEHETO 00IIero oopa3oBaHus:



e MpUOOpETEeHHWE  CHUCTEMBl  3HAHUK 00  oOmMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJIFOYAs MEXaHHKY,
MOJICKYJIIPHYIO  (PU3UKY, DSJIEKTPOJUHAMHKY, KBAHTOBYIO (HU3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
0OBsSCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € JJIST TPUHITHUSL
MPAKTUYECKUX PEIICHUMN B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUs pPa3IUYHbIX 3a7ad4 C SBHO 3aJIaHHOMN
dbu3nyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CAaMOCTOSATEIbLHOE
co3nanue GU3NUeCcKo MOJIENH, aIeKBaTHOW YCIOBHSIM 3a]1a4H;

e TMOHWMaHHWE (UBUYECKUX OCHOB WM MPHUHITUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS HAa OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS U TMPOBEIACHUS
(¢u3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEPHpETalud HH(OpMaIHH,
OnpeaeeHUs] JOCTOBEPHOCTH MOIYYEHHOTO Pe3yJIbTaTa;

e CO3JaHUE YCJIOBUU JUI Pa3BUTHsS YMEHUMN MPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPUYECKOU J1€ATEbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbIiI ypOBEHb) Ha YPOBHE CpEIHEro OOIIEro
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 knacce — 68 gacoB (2 yaca B HEACIIIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YUYUTENb [EJaeT BBIOOP
npoBeeHusl J1abopaTopHbIX pabOT M ONBITOB € YYETOM MHIAMBHUAYaJbHBIX
0COOEHHOCTEH 00yYJarOIIHUXCH.



COAEPKXAHUE OBYUYEHUA
10 KUIACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 TO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOAbl NMO3HAHUSA OKPYIKAIOIIETO
mupa. Ponp dkcnepuMeHTa W TEOpUM B IIPOLECCE IIO3HAHUS IIPUPOABI.
OKCHEpUMEHT B (PU3HKE.

MonenupoBanue (u3nUecKux SIBIEHUN U mpoueccoB. HayuyHble rumoresbl.
dusnveckre 3aKOHbI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Ponbp u mecro ¢u3uku B (HOpMHUpPOBAHMM COBPEMEHHOM HAyUHOW KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Llemoncmpayuu

AHanoroBele W 1U(GPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHKECHMSI.
Cucrema otcuéra. Tpaekropus.

[Iepememnenne, CKOpOCTh (CpeaHsiE CKOPOCTbh, MIHOBEHHAsi CKOPOCThb) W
YCKOPEHUE MATEPUAIBHOW TOYKH, UX IPOEKIMM HA OCHU CUCTEMbI KOOPJHMHAT.
ClioxeHue nepemMenieHnil U CII0KEHNE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MNpsAMOJUHENHHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, NYyTH H© NEPEMEIICHUS
MAaTE€PUAJIbHOW TOUYKH OT BPEMEHH.

CBoOonHoe najzieHue. Y CKopeHue CBOOOIHOTO MaeHUsI.

KpuBonuHeitHoe  aBrvkeHue. JIBUKEHME  MaTepuajlbHOM TOYKH 1O
OKPY>KHOCTH C IMOCTOSIHHOM 110 MOJIYJII0 CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHENHAS
ckopocTs. [lepuon u yactora oOpamienus. LleHTpocTpeMuTeNbHOE YCKOPEHHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIHIOMETD,
JBH>)KCHUE CHAPSIOB, LICITHbIC U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUs KHHEMATUYECKUX XAPaKTEPUCTUK
JBH>KCHMUSL.

[IpeoOpa3zoBaHne IBMKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teia, OPOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHus CBOOOIHOTO MaACHHUS.

Hamnpagnenue ckopocTy pu ABMKEHUU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHue COOTHOIIEHUS MEXIAY MYTSAMH, INPOMIACHHBIMUA TEJIOM 3a
NOCJIEIOBATEIbHBIE PABHBIE TNPOMEXKYTKM BpPEMEHH IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

M3ydenne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[IppHmmn  otHocutensHOCTH  [anmunes.  Ilepeeli  3akoH  HeroToHa.
NuepryanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cuil. Bropoi 3akon Herotona
JUIS MaTepUaIIbHOM TOYKU. TpeTuid 3akoH HbproTOHA J1s1 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro TtsAroteHus. Cuna Tskectu. IlepBas kocmuueckas
CKOpOCTBb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buabl TpeHus (okosi, CKoiabxeHus, kadenus). Cuna tpenus. Cyxoe
Tperne. Cusa TpeHHs CKOJBXKEHUs U cuiia TpeHus nokos. KoagdunueHT tpenus.
Cuna conpoTUBIIEHUS IPH JIBUKEHUH T€Ja B )KUIKOCTH WJIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE IBMXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpauleHusa. [lmewo cuibl. YcinoBus
paBHOBECHUS TBEPAOTO TEJIA.

TexHUYecKHue YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: MOAIINUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJACHCTBYIOIINX TEN.

Bropoi 3akon HeroToHa.

N3mepenune cui.

CroxeHune CHIL

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT JiehopMariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CUJI TPEHHUSI IOKOS, KAUEHUSI U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomaol

N3yuenue aBuxeHus: OpyckKa 1o HaKJIOHHOU MIOCKOCTH.



HccenenoBanye 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne ycliOBUM pPaBHOBECUS TBEPAOTO TEJA, HMEIOLIErO0 OCh
BpALLCHUS.

Tema 3. 3axkonvt coxpanenus é mexanuke

NMnysnbc MaTepHalbHOW TOYKH (Te€na), CUCTEMbl MATEPUAIBHBIX TOYEK.
NMIynbC cHilbl 1 U3MEHEHHE HMITyJIbCa TeNa. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

PabGora criabl. MOIIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTUU.

[ToreHumanbHas DHEPIUsl. IToreHumanbHas DHEPTHUs YIIPYTO
nedopmupoBaHHoi — npyxuHbl.  [loTeHuuManbHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTHU 3EMIIH.

[loreHuuanpHple W HEMOTEHIManbHble  cuibl.  CBsi3b  pabOTHI
HEMOTCHIMAIBHBIX CHJI C U3MEHEHUEM MEXAHUYECKOM HDHEPIMM CHUCTEMBI TEI.
3aKOH COXPAHEHUS] MEXAHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuYeCKHEe YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOIOMET, KOIED,
MPYKUHHBIN UCTOJIET, IBUKECHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

[Tepexoa NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

N3ydyenne aOCOMIOTHO HEYNPYroro yjapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW PHEpruu
TeJIa Ha IIPUMEPE PACTSIKEHMS PE3NHOBOTO JKI'yTa.

Paznen 3. MosekyasipHasi pu3uka 1 TEepMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. Juddysus. Xapakrep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIecTBAa. MoJenu CTpOEHUs Ta30B, XUIAKOCTEW U
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeanpHOro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHHM HACAITBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CPEIHEN KHHETMYECKOM SHEPIUM TEIUIOBOrO JBWXKEHMS uactul rasa. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mponeccsl B UAECATBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUMH.

OnbiThl 10 1M PY3UHN )KUIAKOCTEH U ra3oB.

Mopenb OGpOyHOBCKOTO IBUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIlIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJECHUCTBUA.

Mogens, HuIroCTpupyronas Npupoay JaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS UACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bEMa KOMHATBI, IABJICHUS U TEMIEPATyPbl BO3/IyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHamuKu

TepMmoanHaMuueckass cucremMa. BHYTpeHHSE SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3MeHnenus. KoandectBo TeminoTel U padota. BHyTpeHHsis
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKI[US, U3JIyUeHUE. Y IelibHasi TEIIOEMKOCTh BEIllECTBA.
KonnuecTBo TEIIOTh NpU TEIIONEepeaaye.

[Tonsitue 00 amuabatHoMm mpouecce. I[lepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKHM K u3ompoiieccam. ['padpuueckas
UHTEpIIpeTanus paboTh rasa.

BTtopoii 3akon TepmoauHamMuki. HeoOpaTuMOCTh MPOIIECCOB B IPUPOJIE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEHUCTBHS  TEIUIOBBIX  MAILMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBBIX MamuHax. KoadduimeHt monae3Horo
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnojae3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.



TexHudeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIIb
BHYTPEHHETO CropaHusi, ObITOBOUW XOJIOIUIHHUK, KOHIUITHOHED.

Llemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPruy Tela IMpU COBEPIICHUH pPaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JCMCTBHUEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHUs (BUACOJEMOHCTPALIHS).

M3MeHeHne BHYTPEHHEN SHEPIUH (TEMITEpATyphl) TeIa IPU TEIUIONEpeaye.

OnplT Mo anuabaTHOMY pAacCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHUBOM).

Mopaenu napoBoil TypOUHBI, BUTATENS] BHYTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3mepenne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u koHmeHcamnus. Mcmapenne u kumnenne. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHBIM map. YaenpHas TEmoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JABICHUS.

Tépnoe Teno. Kpucramnnueckue u aMmopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuanbl. [lmaBienue u
KpUcTayu3aIus. Y AelibHas TerioTa miaBieHus. CyOoammanus.

YpaBHeHue TermioBoro OagaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHUU TMOJYyUYEHUSI COBPEMEHHBIX MAaTEpPUasoOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenve npu noHW>KEHHOM [1aBJIEHUU.

CriocoObl U3MepeHUs BIAXHOCTH.

Hal6mronenue HarpeBanusi v MIIaBICHUS KPUCTAJUTMYECKOTO BEIIECTRA.

JleMOHCTpanust KpucTasuioB.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3mepeHre OTHOCUTENBbHOM BIIAXKHOCTH BO3YXa.

Paznen 4. JnekrpoanHamMuka
Tema 1. Inekmpocmamuxa
DOnekTpusaius Tela. JNeKTpudeckud 3apsia. [IBa Buaa 3IEKTpUYECKHX
3apsnioB. [IpOBOJHUKH, MUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsijia.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. To4euHbI 3IeKTpUYECKUI 3apsl.
Onektpuyeckoe nosne. Hanpssk€HHOCTh  anekTpuueckoro moisid. [IpuHnun



CYHNEPIIO3UINH AIEKTPUUECKUX MNOJIeH. JIMHUM HAanpsHKEHHOCTU SJIEKTPUYECKOTO
HOJISL.

Pabora cun  osmekrpoctatmueckoro  mousis.  [lorennman.  PasHocTh
noTeHUHAIOB. [IpOBOOHHMKM W JUANEKTPUKUM B DBJIEKTPOCTATUYECKOM IIOJIE.
Jwvsnexkrpuyeckas MpOHULAEMOCTb.

OnextpoémkocTh. KoHaeHcaTop. DIeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHIEHCATopa.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE NPUMEHEHHE: SIJIEKTPOCKOII,
AIIEKTPOMETP, DJEKTPOCTaTHUUECKas 3allUTa, 3a3eMJICHHE JJIEKTPONpHUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLIMI AEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HaA3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX TEJ.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIMPNEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
IJJACTUH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKOU MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOro0 KOHIEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3mepeHne 3neKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtit 3.1ekmpuueckuii mok. Toku 6 paznuunvix cpedax

OJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUYECKOIO TOKa.
Nctounuku Toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpsixenue. 3akon Oma 115 ydacTKa LIEeTH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE COIMPOTUBJICHUE BEILIECTBA.
[TocnenoBaTenpHOE, TapalIEIbHOE, CMEIIAHHOE COETMHEHUE TPOBOTHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyms—Jlenma. MOIIHOCTB
AIEKTPUYECKOTO TOKA.

ONEeKTPOABMXKYLIAsl CUila M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3akod OMa 11l TOJTHOM (3aMKHYTOM) AyieKkTpuueckou mnenu. KopoTkoe 3aMblkaHUE.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAINIOB OT TemMneparypbl. CBEpXIPOBOIUMOCTb.

DONeKTpUYeCKnid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. CobOcTBeHHas " pUMECHast IPOBOJIMMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOIIUTUYECKAS TUCCOUMALUS. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATENIbHbBIN
paspsa. Monunus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP CONIPOTUBIICHUS, BAKYYMHBIN N0/,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIN IUO/, TaIbBAHUKA.

Llemoncmpayuu

M3mepeHnne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TOTIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeIMHEHNUE TPOBOIHUKOB.

[Ipsmoe wW3MepeHHe DIEKTPOIABWXKYIIEW cwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii paspsa M IPOBOAUMOCTB BO3yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomoi

M3yuyeHne cMenaHHOrO COEIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABUKYIIEW CUJIbl MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

Habmronenue 3nexkTpoiamsa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca gusuku 0a3oBoro yposHsa B 10 kiacce ocyliecTBIsETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MAaTEeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nousimusi, CBI3aHHbIE C W3YYEHHEM METOJOB HAay4HOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (pakT, rumoresa, (u3nyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass QyHKIu,
napabona, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PyHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIMU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonozus: mexanndyeckoe ABIKEHUE B KHUBOW mpupojae, auddys3usi, ocMoc,
TEII000MEH KMBBIX OPraHU3MOB (BUJBI TEILIONEpPEAayuH, TEINIOBOE PaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOM IIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJIEKTPHUUYECKHE CBOMCTBA METAJUIOB, 3JEKTPOJMTHYECKAs JIUCCOLMALINS,
rajgbBaHUKA.

I'eoepaghus: BAaXKHOCTb BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHMUEM MEXAaHU3MOB,
YYET TpEHUS B TEXHUKE, NOAIIUIHUKHA, HCHOJb30BAHUE 3aKOHA COXPaHEHUs
UMIIyJIbCA B TEXHUKE (pakera, BOAOMET W JAPYrHE), NBUIaTelb BHYTPEHHEIO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJIOAMIBHHUK, KOHAUITMOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMATEpPHUAlOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE 3JIEKTPONpHUOOpPOB,
KCEPOKC, CTPYMHBIN OPUHTED, AIEKTPOHArpEBATEIbHbBIC npuOopHl,
3IIEKTPOOCBETUTENBHBIE MPUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pa3znen 4. JnekrpoanHaMuka

Tema 3. Macnummnoe nose. In1eKmpoMazHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bekrop MarnuTtHOM wuHAyKmMM. [IpuHmuMn cynepnosuuun
MAarHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAYKIMU. KapTuHa JMHUN MarHUTHOU
WHIYKIWH TO0JIA OCTOSHHBIX MarHUTOB.

MarautHoe 1OJ€ NOPOBOJHHMKA C TOKOM. KapTuHa JnMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPsSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHUKA, KaTyIIKHU ¢ TOKOM. OnbIT IpcTena. BzanmoeiicTBue NpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HampaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaACTULIBI
B OJIHOPOJIHOM MarHuTHoOM moJje. Pabota cunbl Jlopenta.

SIBneHne dneKTpoMarHuTHOM HMHAYKOuU. [IOTOK BeKTOpa MarHMTHOM
UHIYKIUU. ODJEKTPOJBIKYILAs CUjJda HWHAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snexktpuueckoe 1mose. OIJEKTPOIBHXKYIAs CUJa HHAYKUUU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBIIEHME CAaMOMHIYKLIMHU. OJIEKTPOJBHXKYILAS — CHUJa
CaMOWHIYKIIUH.

DHEpPrusi MAarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHudeckrue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, MHIyKIIMOHHAS T1E€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM TOJIEM.

JIMHUY MHIYKUIUKW MAarHATHOTO TIOJIS.

BzaumopeiicTBre AByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiel JIopeH1a Ha HOHBI JIEKTPOJIUTA.

SIBneHune 37eKTPOMariuTHOM UHIYKIUH.

[TpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUAKYIIEH CUIIBI MHAYKIUU OT CKOPOCTH WM3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKIIWH.

Vuenuuecxuii sxcnepumenm, rabopamopHwle pabomul

N3ydyeHrne MarHuTHOTO TOJIsi KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUS MOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. KoJsie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHvle KOJ1€0aHUuA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHWUS.
["apmonnyeckue konebanus. [lepuoa, yacrtora, ammumryga u ($aza xoseOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTHU4YECKUHA MASTHUK. YPaBHEHHE TaPMOHHYECKHUX
kosebanuil. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATBHOM KOJEeOAaTeIbHOM KOHTYpe. AHAJOTUST MEXIy MEXaHHYECKUMH U
AIIEKTPOMAarHUTHBIMU KoJsiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPrUU B UJI€aTLHOM K0JIeOaTEIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaroumx KojeOaHusAX. BrIHYX/IeHHbIE MEXaHHUUECKHE
kosieOanusi. Pezonanc. BeiHy X AeHHbIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUS.

[lepemennbiii  TOK. CHUHYCOHMJAJIbHBIM MEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYAHOE€ W JACUCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTPeOICHUE INEKTPUUECKOM
JHEPrur. DKOJIOTHYECKUE PUCKH MPHU MPOU3BOACTBE AEeKTposHepruu. KympTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: JIICKTPUUYECKHIM
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, IMHUHU DJIEKTpOIepeay.

Llemoncmpayuu

HccnenoBanue mapamMeTpoB KoOJIe€OaTENbHON cHCTEMbl (MPYXUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Habmonenue 3atyxaronmx kojaeOaHui.

HccnenoBanue cBOWCTB BIHYXACHHBIX KOJIeOaHUH.

Hab6nronenue pe3onanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcumwnorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSKEHUS OT BPEMEHHU) IS
3JIEKTPOMArHUTHBIX KOJICOaHHI.

Pe3onanc mnpu 1ocCienoBaTENbHOM COSOMHEHMM PE3UCTOPA, KaTYyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogens TMHUY AEKTponepeaadHn.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOieOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCJIEA0BATENbHO
COEAMHEHHBIX KOHJIEHCATOPA, KAaTYLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMacHUMHbBLE 60JIHbL

MexaHnudeckue BOJIHBI, ycioOBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHA BOJIHBL. [lomepedHble W TPOXOIBHBIE  BOJIHBI.
WNuTtepdepenius u nuppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS M3JIYUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)K€HUE, MpEJOMIICHUE, MOJspu3auus, AUPpaKuus,
uHTepdepenius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 37€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBA3U U TeneBUAeHUA. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHuyeckue yCTpOWCTBAa M MPAKTUYECKOE TNPUMEHEHHE: MY3bIKaJbHBIC
WHCTPYMEHTHI, YJIBTPAa3BYKOBas IWAarHOCTUKA B TEXHUKE M MEIAULMHE, panap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Llemoncmpayuu

OOpa3zoBaHue U pacpOCTPAHEHUE MMONEPEUHBIX U MPOJAOIBHBIX BOJIH.

Konebuomeecs Teo Kak HCTOYHUK 3BYKa.

Habmonenne otpaxkeHus U IpeIoMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennun u qudpakinym MEXaHHIeCKUX BOJTH.

3BYKOBOW pE30HAHC.

HabGnionenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM U
4acTOTOM KoJieOaHUM.



HccnenoBanne  CBOMCTB — JJEKTPOMATrHUTHBIX — BOJIH: OTpakeHue,
pesoMIIeHUE, MOSIpU3alus, AUPPaKIysl, UHTEpPEepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonuHENHOE pacIpoOCTpaHEHUE CBETA B
OJIHOPOHOM cpene. JIyu cBeta. TOUCUHBIN HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoenne nzoOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. l[IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKECHUSI.

Hucnepcus ceeta. CioxxHbIil coctaB 6enoro cera. L{ser.

Cobuparonie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTosTHUE W ONTUYecKas cuiia TOHKOW JMH3bL. [locTpoeHue u3zoOpaxeHuid B
coOMparolMX U pacceuBaOIIMX JiMH3aX. DopMysia TOHKON JIMH3BL. Y BEIUYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontmka. HWHTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHHUKOB.

Hudpakmuss cBeta. [udpakuumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMyMOB IIpM MaJ€HUM MOHOXPOMAaTHYECKOIrO CBETa HAa
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M TMPAKTUYECKOE MNPUMEHEHUE: OYKH, JIyIna,
doToanmnapar, NPOEKIMOHHBIN amnmapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHAs
OMNTHKA, TUPPAKIUOHHAS PEIIETKA, TOIIPOU.

Jlemoncmpayuu

[IpssMONMHENHOE paCIpPOCTPAHEHUE, OTPAKEHUE M MPEIOMIIEHUE CBETa.
OnTrueckue mpruOOPHI.

[TonHOEe BHyTpeHHEE OTpakeHre. Mojellb CBETOBOJA.

HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.

Mopenu MUKpOcKomna, TEJIECKONa.

HaGmonenune natepdepeHnm cBera.

Ha6monenue audpakiuu cera.

Hab6mronenue nucnepcun cBera.

[TonydeHnue cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonydeHnue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaiiuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi



M3mepenne nokasaress peoMiIeHUs CTEeKa.
HccnenoBanue cBOWCTB N300paKeHUI B JTMH3AX.
Hab6mronenue nucnepcun cBera.

Pa3znen 6. OcHOBBI crielIHAJILHON TEOPHMH OTHOCUTEIbHOCTH
['panuubl  NPUMEHUMOCTM  KJIIACCMYECKOM  MexaHuku.  [loctynatel
CIIEIMAIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOJIYJSI CKOPOCTH
CBETa B BAKyyM€, IPUHIUIT OTHOCUTEIBHOCTH DWHIITENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.
OHeprus U UMIYJIbC PEISITHBUCTCKON YaCTHIIBI.

CBs13p Macchl C BHCpFHCﬁ U UMITYJIbCOM pCH}ITPIBPICTCKOﬁ JaCTHUIIbI. 9HCpFI/IH
ITIOKOAI.

Paznen 7. KBanToBas ¢pusnka

Tema 1. Dnemenmol KAHMOBOU ONMUKU

®dotonbl. ®opmyina [1nanka cBa3u SHeprun PoTOHA C €r0 YaCTOTON. DHEPTHUSI
U UMITYJIbC (POTOHA.

OTtkpeiTre u uccnenoBanue Gororpdexra. OnbiTet A. I'. CroneroBa. 3akOHbI
dboroaddexra. YpaBuenue DuHITeHA 11 doTodPdexta. «KpacHas rpanuia»
dboroaddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texaudeckue yCTpONCTBA M MPAKTHYECKOE NPUMEHEHHE: (HOTODIIEMEHT,
dboToaTYMK, COoJIHEUHas: OaTapesi, CBETOUOI.

Jlemoncmpayuu

®o1orh(HeKT Ha YCTaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeHETo (poTodddekTa.

Ceeroauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -4acTHIL.
[InanerapHas moxpens aroma. [loctynatel bopa. M3myueHme u moryomeHue
(GOTOHOB MpU Mepexoje aToMa C OAHOTO YpPOBHSA JHEPruu Ha Apyrou. Bumabl
criekTpoB. CHEKTp YPOBHEN SHEPIUH aTOMA BOJIOPOJA.

BonnHoBble cBoiicTBa yactul. Bonnasl ne bpoitnsa. KopnyckynsipHO-BOJHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTy4YCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopuenb onsita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI Ja3epa.

Habmonenue nuHedvaTbIx ClIEKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

Hab6mronenue nuaevaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIOKHOCTh CTpOeHUs Anpa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocTaBa
paauoakTuBHOro wu3nmyuyeHus. CpoiicTBa anbda-, OeTa-, raMMa-u3Iy4eHHs.
BnusiHre paguoakTUBHOCTU Ha KHUBBIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA M HeWTpoHa. HykiionHas monenb sjapa I'eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio sapa. M30Tormsl.

Anbda-pacnaa. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3Ty4eHHe. 3aKOH PaJlMOaKTUBHOI'O pacaja.

OHeprus CBSA3M HYKJIOHOB B sifipe. Snepuble cumbl. JledekT maccol sapa.

Snepneie peakunu. [lenenne u cuHTE3 An€p.

Anepueiii peaktop. TepmosimepHbiii cuHTe3. [IpobnemMbl M MEPCHIEKTUBHI
SIEPHOM SHEPTeTUKU. DKOJIOTMYECKHUE ACTIEKTHI SIIEPHOI SHEPTETUKU.

DnieMeHTapHble YacTUIlbl. OTKPBITHE MO3UTPOHA.

Mertoabl HAOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.

®dyHIaMeHTalbHbIe B3auMOJeHCTBUA. EAMHCTBO pu3nueckol KapTUHBI MUPA.

TexHuyeckue ycTpoucTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Buinbcona, siaepHblit peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CY€TUrK MOHU3UPYIOIINX YaCTHL.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (oTorpadusim).

Pasnen 8. JieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Ortarbl pa3BUTHs acCTpOHOMUHM. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
aACTPOHOMMUH.

Bun 3B&nnoro ne6a. Co3Be3nus, spkue 3BE3MbI, IUIAHETHI, UX BHUIAUMOE
JBUKEHHE.

ConHeuHast cucrema.

Connue. ConHeuHass akTUBHOCTh. McTouHuk sHeprum CoiHua U 3BE3N.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKHU. Jlnarpamma «CHEKTpajbHBIA Kiacc —
CBETUMOCTb». 3BE3/bl TIJIABHOM IMOCJIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTb» JJIs 3BE3] TIJIABHOHM IOCIEN0BAaTENbHOCTH. BHyTpeHHee cTpoeHue
3B€371. COBpEMEHHBIE NPEJICTABICHUS O MPOUCXOKAEHUHU U 3Bosmonuu CosHLa U
3BE3/1. DTallbl )KU3HU 3BE3].



Mueunsiii [TyTe — Hama ["amaktuka. [lomoxenne um aBuxkeHue CoaHIA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapsl. UEpHBIE ABIPHI B sSapax
TaJaKTHUK.

Bcenennas. Pacmmpenune Beenennoii. 3axkon Xab66ma. Pazberanue ramakTuk.
Teopus bonpmoro B3psiBa. PenukroBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraraiakTuka.

Hepeménnsie mpoOieMbl aCTPOHOMHH.

Vuenuuecxue nabnooenus

HabGnronenus: HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUWIOKEHUHN JJI ONpe/IeNIeHUs MOJI0KEeHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sA CEBEpHOro MOyIIapus U IPKUE 3BE3/bI.

HaGmronenus B Teneckon JlyHbl, mianeT, Mieunoro [lyTu.

006001 aoIee MOBTOPEHUE

Ponr ¢u3mku w acTpoHOMHUM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIBHON M ATUYECKOHN cepax NesTeTbHOCTH YeJIOBEKa, POJIb U MECTO (U3UKU
¥ aCTPOHOMMHU B COBPEMEHHOM Hay4HOU KapTHHE MUPA, pOJib PU3UUECKON TeopUun
B (GOpPMHUPOBAHMM TIPEACTABICHUA O (PU3NYECKOW KapTUHE MHpA, MECTO
bu3NYecKo KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOrUU, XUMUH, reorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nowsimusi, CBSI3aHHBbIE C M3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (pakT, runoresa, Quanyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pemIEeHHE CHCTEMBl YpPABHEHUH, TPUTOHOMETPUUYECKHUE
GbyHKIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBI U MX IMPOCKIHH HA OCH KOOPJHUHAT, CIOKEHUE BEKTOPOB,
IPOU3BOHBIC DJIEMEHTAPHBIX (PYHKIUMH, TMPU3HAKU TMOAOOUS TPEyTrOJHLHUKOB,
oTpe/ieTICHUE TUIOIAIN ITOCKUX GUTYp U 00BEMA Tel.

buonoeus: snextpuueckue SBICHUS B JKUBOW Mpupojne, KosiebaTembHbIC
JBUKEHHS B )KUBOW NMPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPHUPOJIEC, NEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpDUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOW pEIIETKH, CHEKTpaIbHbIN
aHaJu3.

l'eocpagusa: wmarHuTHBIE TIONMIOCAa 3€MJIM, 3aJIeKM MArHUTHBIX Py,
dboToChEMKA 3eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3eMIIETPSICEHU M.

Texnonocusa: JHMHUM DIEKTpONEpEnad, TEHEPATOp IEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENIb, WHAYKUHOHHASA II€Yb, pajaap, PaguONpPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,
coJiHeuHas OaTapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenue yueOHOro mnpenmera «®PusnMka» Ha YpPOBHE CpPEIHEro OOIIero
obOpasoBanus (0a30BbIN YPOBEHB) OJDKHO OOECMEYUTH TOCTHIKCHHUE CIICTYFOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNIbTaThl OCBOEHUS YueOHOTO npeamera «Du3nka» JTOIKHBI
OTpakaTb TOTOBHOCTb M CIHOCOOHOCTh OOY4YalOIIMXCS PYKOBOACTBOBATHCS
chOpMUPOBAaHHONW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOW IIE€HHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJEHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO OOIECTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMbITA JIEATEIIBHOCTH B MPOIECCE pealn3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATENIHHOU ESITENHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaaHCcKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAJUIIMOHHBIX  OOIICUETIOBEYECKUX  TYMAHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO NI€SITEIIbHOCTh B MHTEpEcax IpaxaaHCKOTO
00111ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3alluu;

YMEHHE B3aUMO/ICMCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUHU C
X QYHKIIUSAMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JNEATEIBHOCTH;

2) NIATPUOTHYECKOT0 BOCITUTAHMSI:

c(hOpMUPOBAHHOCTD poccuiickoi rpaXKIaHCKON UJCHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHUXKEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBbIE HOPMBI M IIEHHOCTH, B TOM YHCIIEC B
NEeATETbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJla B MOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHHSA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIKOYAsl SCTETUKY HAy4YHOI'O TBOPYECTBA,
npucymiero pusnueckon Hayke;

5) Tpya10BOIro BOCIIUTAHUS:



UHTEpEC K pa3iuyHbIM cdepaMm MpodheccroHaNIbHON esATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynyier mpodecCuu 1 peaTn30BhIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U caMO0Opa30BaHUIO B 00J1aCTH
(bU3UKY HA IPOTSKEHUU BCEU KU3HH;

6) YK0JIOrHYeCKOro BOCIIUTAHHSA:

c(OPMHUPOBAHHOCTh HKOJIOTMUYECKON KYyJIbTYphl, OCO3HaHHE TJ100aJIbHOTO
XapaKTepa SKOJOTUYECKUX TPOOIIeM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE ACHUCTBUIM B OKPYKAIOIIEH CPEJIe HA OCHOBE
3HAHUA LIeJIEW YCTOMYMBOrO Pa3BUTHS YEJIOBEUECTBA;

paclIMpEeHUE OIbITa JEATEIbHOCTH SKOJOTMYECKOM HANpaBJIE€HHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUH 10 (DU3HKE;

7) IEHHOCTH HAYYHOT'0 MIO3HAHWS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUYECKON HAYKH;

OCO3HAaHUE LIEHHOCTUM HAYYHOU JESTENbHOCTH, TOTOBHOCTh B MPOLECCE
U3ydeHus  (QU3UKH  OCYIIECTBISITH  MPOEKTHYI0 M HCCIEI0BATENbCKYIO
NEATEIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble JJornyeckue aeiicTByA:
CaMOCTOSITENIbHO  (OPMYJIMPOBATh U aAKTyaJU3UpOBAThL  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh 1ENU JEATEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUH HX
JTOCTHOKECHUS,
BBISIBJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEYUS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ Y4ETOM aHalr3a HUMEIOIIUXCS
MaTepHUaJIbHbIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTD, OIEHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUHN NEATEIBHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B  YCIOBHSIX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOICHCTBHUS;
pa3BUBATh KPEATUBHOE MBINLICHUE TIPH PEIICHUH )KHU3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBaTeIbCKHe 1eHCTBUSA:
BJIAJICTh HAyYHOM TEPMHUHOJIOTUEH, KIIOUEBBIMU MOHATUAMU U METOJAMU
(bu3NYECKON HAYKH;



BJIa/Ie€Th HAaBBIKAMHU Y4eOHO-MCCIEI0BATENbCKON U MPOEKTHOM JESTEIbHOCTH
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY HOUCKY
METOJIOB peUIeHHs 3ahau (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B MIO3HAHUS;

BIAJETh BUAAMU JESATEIBHOCTH IO TMOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIPEeTalluY, MPeoOpPa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX Y4YeOHBIX
CUTYalUsAX, B TOM YUCIIE MIPH CO3JaHUM Y4eOHBIX IPOEKTOB B 001aCTU (DU3HKHY;

BBISIBIISITh TIPUYMHHO-CJICJCTBEHHBIE CBS3M UM aKTyaJlM3UPOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peUIeHHs, HAaXOAWTb ApryMEHThI AJS JJ0Ka3aTeIbCTBA
CBOMX YTBEPXKICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBaTh TMOJYYEHHbIE B XOJE pEUICHUS 3a7auyd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (OpMyJIUpOBaTH COOCTBEHHBIE 3aJaud B 00pazoBaTENbHON
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYEHUH (DUBHUKY;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETb TMEPEHOCUTh 3HAaHHUA MO (PU3UKE B MPAKTUYECKYI0 O0OIacTh
KHU3HEIEeATEIIbHOCTH;

yYMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIbHBIE IOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, IOMYCKAIOIINE aIbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ unpopmanmeii:

BJIaJIeTh HAaBBIKAMU TOJy4YeHUs HHPOpManuu (U3MUECKOro COAepkKaHUS U3
UCTOYHUKOB PAa3HbIX THIIOB, CaMOCTOSITEJIbHO OCYILECTBIIATh IOUCK, aHaJu3,
CHUCTEMATHU3alMI0 W HHTEPIpeTanuio HHOOPMALUK Pa3IUYHBIX BUAOB U (opM
IpEJICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIIUY;

UCTOJIb30BaTh  CPEACTBA  HMH(POPMALMOHHBIX W  KOMMYHHUKAlMOHHBIX
TEXHOJOTHM B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHbBIX
3amad  C coOmofeHreM TpeOOBaHWN HPrOHOMHKH, TEXHHKH O€30TacHOCTH,
TUTUEHBI, pecypcocOepeXeHHsl, TMPaBOBBIX W  JITHUYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COJAEP)KAaHUS B PA3IMYHBIX (opmarax ¢
y4€TOM Ha3zHaYeHHs] THPOPMAIIUHU U LIEJCBOU ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaIN3alINU.

KoMMyHHKAaTHBHBIE YHUBeEpCAJbHbIE YUeOHbIE TeHCTBHA:
OCYIIECTBIISATH O0IIEHNE HA YPOKax (PM3UKU U BO BHEYPOUHOU JEATEITHHOCTH;
pacmo3HaBaTh NPEANOCHUIKHM  KOH(DJIMKTHBIX CHUTyallud W CMAT4YaTh
KOH(JIMKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHUS C HWCIOJIB30BAHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYTBHON
paboTHI;

BBIOMpPATh TEMAaTHUKy W METOABl COBMECTHBIX JCHCTBHUH C y4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEH KaKOTO WIeHA KOJUICKTUBA;

NpUHUMATh TIIM  COBMECTHOM  JIEATETLHOCTH, OpPTraHW30BBIBATh U
KOOPJIMHUPOBATh ACHCTBUSA IO €€ JOCTHIKEHHWIO: COCTaBIIATH IUIAH JCHCTBUH,
pactpeieNiaTh PO ¢ y4E€TOM MHEHHH YYaCTHUKOB, OOCYXJIATh pPE3yJIbTAThI
COBMECTHOM pabOTHI;

OIICHMBATh KAadeCTBO CBOEr0 BKJIQJa M KaXJAOTO0 yYaCTHHMKAa KOMAaHIbI B
001t pe3ynbTar 1o pa3paboTaHHBIM KPUTEPUSIM;

npeayiaraTh HOBBIC IIPOCKTHI, OIICHWBATh HJICH C IIO3WIIMM HOBHU3HBI,
OPUTHUHAJIBLHOCTH, MTPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh TMO3UTHUBHOE CTPATETUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUSIX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUA
Camoopranusanmus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIBHYIO JESATEIBHOCTh B 00JIACTH
(U3MKM M aCTPOHOMMHM, BBISABIATH NPOOJEMBI, CTaBUTh U (POPMYJIUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELICHUS PacdYE€THBIX M KadeCTBEHHBIX
3aj]1a4, [JIaH BBIMOJIHEHUS MPAKTUYECKONU pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacIupsATh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX NPEANOYTEHN;

JienaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUPOBaTh €ro, Oparb Ha celd
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPyAMLMHM B 00JacTu
(U3KKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLIMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESTEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJaJe€Th  HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJNbTATOB U
OCHOBaHUIA;

UCIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJISl OLIEHKH CHUTYalluH, BHIOOpa BEPHOTO
peleHus;



yMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TMPUHUMATHh PEIIEHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHaIW3€ pPe3yJbTaTOB
JESITEIbHOCTH;

IPUHUMATH Ce0sl, MOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHaIW3€ pPe3yJbTaTOB
NeSATeTLHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce mocTmKEHUS JTMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPaMMBEI
no ¢u3MKe JJISI YPOBHS CpPEAHEro oOImero ooOpa3oBaHus Yy OOydaromuxcs
COBEPIIICHCTBYETCS AMOIMOHAIILHBIN HWHTEJUICKT, TIPEAOJIar afO A
c(hOopMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHUS, BKIIIOUAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEIEHHE, CIOCOOHOCTh aAaNTUPOBATHCS K
IMOIIMOHATBHBIM U3MEHEHHSIM H MIPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUM, BKIIOYAIOIICH CTPEMIICHHE K JTOCTIDKEHUIO eI U
yCcrnexy, ONTHMH3M, WHHUIIMATHBHOCTHh, YMEHHUE [EeHCTBOBATh HWCXOJI M3 CBOUX
BO3MOKHOCTEM;

IMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBIECHUU OOIIEHHUS, CHOCOOHOCTh K
COUYBCTBUIO U COIIEPEIKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIICHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITHE HHTEPEC U Pa3periaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy o0yuenus B 10 kJjacce mpeamMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh HAa MPUMEpax pojib U MeCTo (GU3NKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IIPAKTUYECKOM JIESTEIIbHOCTH JIIOJIEH;

YUUTBIBATh TPAHUIBI TMPUMEHEHUS M3YyUYEHHbIX (U3UYECKUX MOJIEIEeH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TEIO,
UJICAIBHBIN a3, MOJEIIM CTPOCHUS Ta30B, )KUJAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 3a]1a4;

pacno3HaBaTh (pU3MUYECKHUE SIBJICHUS (IIPOLECChI) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISPHO-KMHETUYECKON TEOPUU CTPOECHUS BEIIECTBA U



NIEKTPOAVUHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IPSMOJMHEUHOE
JIBUKEHHE, CBOOOJHOE TMAaJEHUE TeN, IBUKEHHE IO OKPYXHOCTU, WHEpPIHS,
B3aumMoeicTBre Ten, auddy3us, OPOYHOBCKOE JABMKEHHUE, CTPOSCHUE JKUIKOCTEH
U TBEPABIX TEN, U3MEHEHUE 00bEMA TeJl MPU HarpeBaHUU (OXJIaXKIEHUU), TEMI0BOE
paBHOBECHE, WCHAPEHUE, KOHJCHCALMS, IUIAaBJICHUE, KPUCTAJUIM3alUsl, KUICHUE,
BJI&KHOCTH BO3/lyXa, OBBIICHUE ABJICHUSA ra3a IPU €r0 HArpEBaHUMU B 3aKPBITOM
coCyzne, CBfA3b MEXIAy [apamMerpaMy COCTOSHHMS Ta3a B H30Ipoleccax,
AIIEKTpU3aUUs TEJl, B3aUMOJCHCTBUE 3aPAJIOB;

OMUCHIBATh MEXAHUYECKOE JIBIXKEHHME, MCIOJb3ys (PU3NYECKUE BEIUYUHBI:
KOOpAMHATA, MyTh, NEPEMEIIECHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, Cuia,
VMITYJIbC T€JIa, KUHETUYECKasl DHEPrus, NMOTCHIHAIbHAS DHEPIrUs, MEXaHUYECKas
paboTa, MeXaHMYeCKas MOIIHOCTb; NpPHU OMNHCAHUU TPABUIBHO TPAKTOBATH
(bu3MYeCKUl CMBICT MCIHOJIb3YEMbIX BEJIMYMH, WX O0O3HAUEHUS M €IUHMUIIbI,
HaXoJUTh (OPMYJIbl, CBA3BIBAIOIIME JAHHYIO (DU3UYECKYIO BETUYHHY C JIPYyTHMHU
BEJINYMHAMU;

ONMCBHIBATh M3YYECHHBIE TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SBIICHMS,
UCHIONB3Ysl (U3MUECKHE BEIWYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpexHss
KUHETUYECKash DHEPIUsl XaOTUYECKOrO JBHXKEHUS MOJIEKYJ, CPEAHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThl, BHYTPEHHSAS SHEprus, padoTa rasa,
KOA(P(GUIIMEHT TMOJIE3HOTO JEHCTBUS TEIJIOBOIO JBHUTaTeNsl; MpH OMHCAHUU
IPAaBWJIBHO TPAKTOBAaTh (DUBUYECKUH CMBICT HUCHOJB3YEMBIX BEIUYHMH, HX
0003HaUE€HUS U E€OUHUIBI, HAXOAUTb (POPMYJIbI, CBS3BIBAIONIME JIAHHYIO
(bU3UYECKYI0 BEJIMUHUHY C APYTUMH BEIHMUYUHAM;

ONMUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBL: AJIEKTPUUECKUI 3aps,
AIEKTPUYECKOE T0JIE, HANPSLKEHHOCTD M0, TOTEHIHUAJI, PA3HOCTh NOTEHINAJIOB;
Opy ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKHM CMBICI HCIOIb3YyEMBIX
BEJIMYMH, MX OOO3HAUYECHHs] M EJUHMIIbI, YKa3bIBaTh (OPMYJIbl, CBSI3bIBAIOIINE
JTaHHYIO0 (PU3UUECKYIO BETUUYHHY C IPYTUMH BEINYNHAMM;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (DU3HUECKHE
3aKOHBI U MPUHIUIIBL 3aKOH BCeMUPHOTO TArorenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHEHHMS MEXAHWUYECKOW DJHEPTUM, 3aKOH COXPAHEHHsS HMITYJIbCa,
NPUHLNN CYNEPHO3ULIUHA CHUJ, TPUHUMUII PABHONPABUS HHEPLUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW DHEPTUH TEIUIOBOTO IBUKEHHUS MOJIEKYJI C
aOCOJIIOTHOM TeMIlepaTypoM, MepBbId 3aKOH TEPMOAMHAMUKU, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiga, 3akoH KyloHa, mpu 3TOM pasinyarh CJIOBECHYIO
(bOpMyIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPAHMIIBI,
o0yacT) IPUMEHUMOCTH;



OOBSCHITH, OCHOBHBIC TPHUHIUIBI JIEUCTBHSI MAIWH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBHUA UX OE30MACHOTO HCIIOJIB30BAHUS B
IMOBCEIHEBHOM KU3HU,

BBINIOJIHATh AKCIIEPUMEHTHI MO HCCIEJAOBAHUIO (PU3WYECKUX SBJICHUM U
MIPOIIECCOB C HCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHHUU, MPU 3TOM
dbopmynupoBath mpobOiieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O00OpYIOBaHUSA, MPOBOAUTH OMBIT U
(bopMyIMpPOBATH BHIBOIBI;

OCYIIECTBIISATh NMPSIMbIE U KOCBEHHBIE U3MEpEHUsI (U3HUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUsS W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKH MOIPEIIHOCTEN N3MEPEHNH;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PU3NYECKUMHU  BEJIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSAMBIX W3MEPEHUM, NPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(buKCUpOBaTh pe3yJbTaThl MOTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYHH B
BUJIE Ta0nuIl U TpauKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICOBAHMUS;

cobmro1aTh mpaBmiia 0€30MacHOTO TPy/la MPU MPOBEICHUN MCCIICIOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIIEOBATEICKOH W MPOCKTHOU
NESATEIbHOCTH C HMCMOJIb30BAHHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyaOBaHUS;

pemiate pacu€THbIE 3aJaud C SBHO 3aJaHHOW (DU3MUECKON MOJIEeNblo,
UCTIONB3YS (hr3HUecKne 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJINU3a YCJIOBHS 3a7aun
BBIOMPATh (PUNYECKYIO MOJENb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYJIbI,
HEOOXoAUMbIEe I €€ pElIeHMs, TPOBOJUTh PAacU€Thl U OLEHUBATH PEATbHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3UUECKOU BEIMYUHBI;

pemarh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEITPOTHBOPEUYUBYIO
LEMOYKY PACCYKIEHUH C OMNOpOM Ha HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
bu3nuecKue BIEHUS;

UCIIOJIb30BaTh  MpPU  pPEIIeHHMH  y4eOHbIX  3ajlad  COBPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJSpHON MHPOpMaIUK, MOTYYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIyYaeMyto HH(OPMALIUIO;

NPUBOJAUTH MPUMEPHI BKJIJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBICHEHHE TIPOLECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHHUKH U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOU >KU3HU
JU1sl obecrieueHrss 6€30MacHOCTH MPU O0palleHur ¢ MpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MIOBEJICHUS B OKPY>KalOILLEH Cpele;



paboTaThb B TIpynme ¢ BBHIMNOJHEHHEM pPAa3JIMYHBIX COLHUAIbHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO pacCHpenesTh OO0S3aHHOCTH U
IUTAHUPOBATh EATEIbHOCTh B HECTAHJAPTHBIX CUTYAIUsX, aJleKBaTHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIIEHUE PacCMATPUBAEMOMN MTPOOIIEMBI.

K koniy oOyuenus B 11 kJjacce mpeamMeTHbie pe3ysibTaThl Ha 0a30BOM
YPOBHE J0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (U3HKU B (HOPMHUPOBAHHUU
COBPEMEHHOW HAy4yHOM KapTHHbBl MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKH WU
TE€XHOJIOTUM, B MPAKTUYECKOW NEATEIBHOCTU JIOJEH, IIEJOCTHOCTh M €IUHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIICH:
TOYEYHBIN JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, SJIEpHAs
MOJieJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO si[ipa MpU pPEUICHUU (PU3NUYECKHUX
3aj1ay;

pacro3HaBaTh (pU3NUECKHe SIBICHUS (IIPOLECCH) U OOBSICHITh UX HA OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAHTOBOW (DPM3UKH: IIEKTPUUYECKasi MPOBOJUMOCTbD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE ACHCTBHs TOKa, B3aUMOJACHCTBHE
MarHuTOB, JJIGKTPOMAarHUTHAasi WHIYKUWSA, JEWCTBME MAarHUTHOrO TMOJs Ha
IMPOBOJHUK C TOKOM W JIBMXKYUIMICS 3apsiji, 3JEKTPOMArHUTHbIE KoJieOaHUsl U
BOJIHBI, MPSIMOJIMHEIHOE pPAacpOCTpaHEHHE CBETa, OTPaKEHUE, MPEIOMIICHHE,
uHTepdepenus, audpakuus W TONAPU3ALUs  CBETa, JTUCHEPCUS CBETa,
dbotoanekTpudeckuit 3ghexT (hoTodrddhexT), cBeTOBOE AaBleHNUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHAas U MCKYCCTBEHHAas

PaauOaKTUBHOCTb;
ONMCBHIBATh W3YyYECHHBIE CBOWMCTBA BEIIECTBA (DJIEKTPUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  JJIEKTPUYECKYI0  NPOBOJMMOCTb  Pa3JIMYHBIX  Cpel) W

AJIIEKTPOMArHUTHBIE SIBJIIEHUS (IIPOLIECCHI), HUCMOJIb3Ysl (PU3NYECKUE BETUUYHHBL:
AIEKTPUYECKUIN 3apsill, CHJIa TOKA, DJIEKTPUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
COMPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIas cuiia, paboTa TOKa,
WHIYKIUST MarHUTHOrO MoJisi, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KATyLIKHA, 3HEPrusl 3JEKTPUYECKOIO0 M MAarHUTHOTO IOJ€i, NepUoJ M YacToTa
KojeOaHuii B KoyseOaTenTbHOM KOHTYpe, 3apsil U CHiIa TokKa B IIpolecce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCcTOsHUE U
ONTHUYECKAas CHUJla JIMH3bI, MPU OIMUCAHUHM MPABWIBHO TPAKTOBATh (HU3MUECKUN
CMBICJT HCTOJB3YEMbIX BEIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEIUYUMHY C JPYTUMHU
BEJINYNHAMM;

ONUCHIBATh M3YYECHHBIE KBAHTOBBIE SBICHHS M TPOLECCHI, HCMOJb3Ys
bu3nYecKue BEIWMYHMHBL CKOPOCTHh SJEKTPOMATHWTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTHs U UMITYJIbC (POTOHA, MEPUOJ TOJIypacaaa, YHEPTHs CBSI3H
ATOMHBIX SI7IEP, TPU OINWCAHUM TPABWIBHO TPAKTOBAaTh (PU3UUECKHA CMBICI
WCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAUYCHUS W EAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBSI3BIBAIONIME JaHHYI0 (U3WYECKYH0 BEJIUYUHY C JIPYTUMH BEJIUYMHAMU,
BBIYUCIISATh 3HAaUEHUE (DU3UUECKON BEJTUUUHBI;

aHATM3UPOBATh (PU3UUYECKHE TPOIECChI U SBICHUS, UCIONB3Yys (PU3HUECKHE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTO U MApAIIIEIBLHOTO
COCIMHEHUS MPOBOJAHUKOB, 3akoH Jkoymns—J/IeHla, 3aKOH BIEKTPOMArHUTHOU
MHIYKIWH, 3aKOH NPSIMOJIMHEHHOTO PacClpOCTPAHEHUS CBETA, 3aKOHbI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHeHUE DWHIITeWHa s pororddekra,
3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHECHUS HUMIIYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHs] MAaCCOBOTO YHMCJa, MOCTynaTel bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpyu 3TOM Pa3indaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKCHHE U YCJIOBUA (TpaHUIIBI, 00JIACTH)
MPUMEHUMOCTH;

ONPEACIISITh HAMPABJICHUE BEKTOPA UHIYKIIMU MAarHUTHOTO MOJIsl POBOIHUKA
C TOKOM, cuJibl AMmriepa u cuiibl JIopeHa;

CTPOUTh W ONHUCHIBATh M300pKEHHUE, CO37aBaEMOE IUIOCKUM 3E€pKajioM,
TOHKOM JTUH30MH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHHUIO (PU3WYECKUX SIBICHUN U
IIPOLIECCOB C HCIOJIb30BAHHEM IMPSIMBIX M KOCBEHHBIX HW3MEPEHHM: IMPHU 3TOM
dbopmynupoBaTh mpobiieMy/3amady M THIOTE3y Yy4YEOHOro JKCIEPUMEHTa,
coOupaTh YCTAHOBKY M3 TMPEMJIOKEHHOIO OOOPY/IOBAaHMS, IMPOBOAUTH OIBIT U
GbopMyJIMPOBATH BHIBOJIBI;

OCYIIECTBIISATh NPSIMbIE U KOCBEHHBIE M3MEPEHUsT (U3UUECKUX BEIIUYWH, MPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BATh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WUYECKUX BEJIWYUH C HCIOJb30BAHUEM
OpSMBIX HM3MEPEHUH: MPU D3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
pe3ynbTaThl MOTYUYEHHON 3aBUCUMOCTH (DU3UYECKUX BEITUYMH B BHUAC TAOIUIl U
rpauKOB, AIaTh BHIBOBI IO PE3yJIbTaTaM UCCIIEIOBAHMS;

cobroaTh mpaBuiaa 0€30MacHOTO TPyJa MPH MPOBEICHUM HCCIICTOBAaHHUI B
paMKax yd4eOHOro JKCIEPUMEHTa, Y4YEOHO-HCCIIEIOBATEIbCKON W IMPOEKTHOM
JEATETLHOCTH C HMCIOJIB30BAHIEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
000opyI0BaHUS;

pemiath pacu€THbIe 3a7a4d C SBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJB3Ysl (PU3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBUS 3a/1auu
BBIOMpaTh (PU3NUYECKYI0 MOJIEb, BBIJCIATh (DU3NUECKUE BEIMYUHBI U (POPMYJIBI,



HEOOXOIUMBIC JUIsl €€ pelIeHUs], TPOBOIUTHh PACUYEThl M OLIEHUBATh PEATBHOCTD
TIOJTYYSHHOTO 3HaUeHUS (PU3MUECKON BEITMYUHBI;

pemaTh Ka4eCTBEHHBIE 331a4M: BRICTPAUBATH JIOTHYECKH HETIPOTUBOPEUHBYIO
[IEMOYKY pacCyXIEHHI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢u3nueckue SBICHNUS;

UCTONB30BaTh ~ NpPU  pEIIEHWH  Yy4eOHBIX  3aJa4  COBPEMEHHBIC
WH(QOPMAIIMOHHBIE TEXHOJIOTHU JUIS MTOWCKA, CTPYKTYPUPOBAHHMSI, HHTEPIIPETAIUH
U TIpE/ICTaBJICHUsl Y4eOHOM W HAYYHO-TIOMYJISIpHONM MH(OpPMAIMH, TTOTYYSHHOH U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIy4aeMyto HH()OpMAIHIO;

OOBSICHATh TMPHUHLMIBI JEHCTBHS MAallUH, NPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyarh YCIOBUS MX 0€30MaCHOTO UCIOJIb30BAHUS B MIOBCEIHEBHOM
KU3HU;

NPUBOAUTH IPUMEPHI BKJIa/la POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BuUTHE HAayKd, B OOBSCHEHHME IPOLIECCOB OKPYXKAIOIIEr0 MHUPA, B Pa3BUTHUE
TEXHHUKH U TEXHOJIOTHH;

UCTIOJIB30BaTh TEOPETHYECKUE 3HAHWS MO (PU3WKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OOpAILIEHUH C MPUOOPaMH M TEXHUYECKHUMHU
YCTPOWCTBAMH, JUII COXPAHEHUS 3J0POBbS U COOJIOACHUS HOPM IKOJIOTHYECKOTO
MIOBEJICHUS B OKpPY KaIOLIeH cpene;

paboTaTe B TpyIIe C BHIOJIHEHUEM PA3JIMYHBIX COIUAIBHBIX POJICH,
IUIAHUPOBaTh PabOTy TPYNIBl, PAlMOHAIBHO paclpeneisiTb OO0S3aHHOCTU W
IUITAHUPOBATh JI€ATEIBHOCTh B HECTAHIAPTHBIX CUTYaIMsIX, a/JIeKBaTHO OLIEHUBATH
BKJIa/] KaX/I0TO U3 YYaCTHUKOB I'PYTIIBI B pellIeHHe pacCMaTprUBaeMon poOIeMBbI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3aeioB U TeM uudposbie
Ne n/mn P Kontpoabnbie IIpakTnueckue (uubp :
NPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
Bbu6nuoreka [JOK
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemartuka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
29 Jaua 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2. 1 1
3 3aKOHBI COXPAHEHUSI B MEXAHUKE 6 hitps-//m.cdsoorw/TEA 172
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 | bubanorexa HOK
’ TEOpHUHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEpPMOJIUHAMUKHU 10 1 bubmorexa LIOK
https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bubanorexa [HOK

®Da3oBbI€ MEPEXOIbI

https://m.edsoo.ru/7f41bf72




Uroro no pazneny

24

Pazgen 4. 9JIEKTPOANHAMMUKA

bubmuorexa [JOK
41 MeKTpoCTaTIia 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 351€KTpUYECKUl TOK. TOKH B 2 bubmmoreka [JOK
’ Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIe
Ne i/ P Koutpoabuble IIpakTnuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznea 1. JIEKTPOANHAMUKA
L1 MarnuTtHOe noje. IJIeKTpoOMarHuTHast 1 | 3 bubmmoreka [JOK
’ HHIAYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMAarHUTHBIE 9 | bubnnorexa [JOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢
5 MexaHu4ecKne 1 31eKTPOMArHUTHbBIE 5 | bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c¢97¢
Bbu6nmuoreka [JOK
2.3 O 10 3
frraKa https://m.edsoo.ru/7f41c97¢c
Hroro o pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTHU

31 OcCHOBBI crielIUaIbHON TEOPUHI 4 | bubmmoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 2 i 6
FICMCHTBL KBAHTOBON OHTHICH https://m.edsoo.ru/7f41c97¢
4.2 Crtpoenue atoma 4 bubmmoreka [JOK




https://m.edsoo.ru/7f41c97c

43

ATOMHOE SAPO

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmoreka [IOK
5.1 DeMEeHTHI aCTPOHOMUH U aCTPODHU3UKHI 7
https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Paznen 6. OGOBHIAIOIIEE IOBTOPEHUE
6.1 O6o0maromiee MOBTOPEHHE 4 bubmorexa LOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68




ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hdara undgposbie
Tema ypoxka Koutpoabsnbie IIpakTuyeckue
n/n Bcero H3ydyeHusi oOpa3oBaTejbHbIE
padoThI padoTshI
pecypchl
dusuka — Hayka o Ipupoie.
1 Hayunsie MeT(})] bl HOfHaI.)HI/ISI 1 bubmorexa HOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIIEeT0 MUPA.
Poaw 1 mecTo pusuku B

) (hopMUPOBaHUHN COBPEMEHHON | bubnnorexa [HOK
HAay4YHOM KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JIEATETbHOCTH JIIOACH.

MexaHudeckoe NBUKEHHUE.

3 OTHOCHUTENBHOCTH MEXaHHUYECKOTO | bubmuorexa [JOK
nerxkeHusd. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE.

4 PaBHOMEpHOE NpsAMOIMHENHOE | bubmmoreka [IOK
JBUKCHHC. https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE | bubnuoreka [IOK
JBUKCHHE. https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majieHue. Y CKopeHue | bubmuorexa [JOK
CBOOOIHOTO ITaJECHHUS. https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE 1BUXKEHUE.

7 JBm>xeHne MaTeprualIbHOM TOYKH I10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH.
8 [Tpuniun oTHOCUTENBHOCTH [ anumes. 1 bubmmoreka [JOK




NHepruanpHbIe CUCTEMBI OTCYETA.
[TepsbrIii 3akoH HproTOHA.

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunnun

9 Cynepno3uiuu cui. Bropoit 3aKoH bubmmorexa [OK
. https://m.edsoo.ru/ff0c3be8
HrroTona st MaTepraibHONM TOUKHU.

10 Tpetnii 3akoH HeroToHa AJ1st bubanorexka [HOK
MaTepHUaJIbHBIX TOYEK. https://m.edsoo.ru/ffOc3be8
3aKOH BCEMHUPHOTo TsAroteHus. Cumna

11 TsbkecTu. [lepBas kocMuyeckas bubmmorexa [JOK

https://m.edsoo.ru/ff0c3d00
CKOpPOCTb.

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena. https://m.edsoo.ru/ff0c3el8
Cuna tpeausa. Kordbdunment tpenus.

13 Cuna CEHpOTI/IBHeI?I/Iq:I npu z[anceHHH bubnmorexa LHOK

https://m.edsoo.ru/ff0c3f76
TeJa B KUAKOCTH WM raze.
[ToctynaTenbHOE U BpanaTeabHOE

14 JBIKEHHE a0COIIOTHO TBEPIOTO TeEa. bu6mmoreka [IOK
MowmeHnT cuinsl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPIOIO Tea.

Nmnynbc MaTepuanbHOM TOYKH,

15 CUCTEMBI MaTEPUAIIbHBIX TOYEK. bubmmoreka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMITylibca. PeakTuBHOE IBUKEHHE.

PaboTa 1 MOIIIHOCTH CHJIBL.

16 Kunernueckast sHeprust MarepuaabHON bubmmoreka [JOK
Touku. Teopema 006 U3MEeHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKON SHEPIUH.

17 IloTenumanpHas sHeprus. bubmmoreka [IOK




[ToreHmanpHas 3HEPTUA yIPYro
ne(OpMUPOBAHHOM MPY>KUHBI.
[TorenunanpHas Heprus Tena BOIN3U
MOBEPXHOCTH 3E€MJIH.

https://m.edsoo.ru/ff0c461a

18

IToTeHuManbHbIE U HEMOTEHIUAJIBHBIE
cuiibl. CBsA3b pabOThHI
HEMOTEHLNAIbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKOI SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHUH.

Bbu6nmunoreka [JOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas pabota
«HccnemoBanue cBsi3u pabOThI CHITBI C
U3MCHEHHEM MEXaHUYECKOU SHEPIHU
Tella Ha MPUMEPE PaCTIKCHUS
PE3MHOBOT'O KIyTa».

20

KonrponsHast pabora o Teme
«Kunemaruka. Jlmnamuka. 3aKOHBI
COXpaHEHUS B MEXaHUKE».

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
neuxenne. uddysus.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aWMOJICVICTBHS YaCTHULl BEILIECTBA.
Mogenu cTpoeHus ra3os, KUIKOCTEU
U TBEPABIX TEIL.

23

Macca monekyn. KonuuectBo
Bemectra. [locTtostHHas ABoraapo.

24

TermnoBoe paBHOBecue. TemnepaTypa
u e€ uzmepenue. [llkana Temmneparyp




Llenbcus.

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT. https://m.edsoo.ru/ffOc4fde
AOcontoTHas TemepaTypa Kak Mepa

26 CpelHEeW KUHETUYECKON YHEPTUN bubmmoreka [JOK
JIBUKEHUSI MOJIEKYJ1. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona.

27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI.

Jlaboparopnas pabota

73 «HccnenoBanne 3aBUCUMOCTH MEXIY
rnapameTpamMu COCTOSIHUS
Pa3peKEHHOTO ra3a».

29 M3onporiecchl B M€ambHOM ra3e u ux bu6mmoreka [IOK
rpaduyecKoe mpeacTaBIeHue. https://m.edsoo.ru/ff0c570e
BuyTpenuss sneprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 crtoco0nI e€ m3MmeHeHus. KonndaecTBo bubmuorexa [JOK
TEIIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPTHUsI OJHOATOMHOIO UJI€aTbHOTO
rasa.

31 Bune! renionepenauu. bubmmorexa [IOK

https://m.edsoo.ru/ff0c5¢36
VY aenbHas TEMIOEMKOCTH BEIIECTBA.

1 KonnuecTBo TENI0THI Npu bubnnorexa [HOK
Teruionepenade. AanadbaTHbIA https://m.edsoo.ru/ff0c5¢36
npotiecc.

13 [TepBbIii 3aKOH TEPMOAMHAMHUKHU U €TO bubanorexa [HOK

MPUMEHEHHE K U30MPOIIECCaM.

https://m.edsoo.ru/ffOc5efc




HeoGpaTumocTs nporeccoB B

34 npupoze. Bropoii 3akon bubmorexa LIOK
pupoae. BTop https://m.edso0.ru/ff0c6230
TEPMOJTMHAMHUKH.

35 [punuun nevictus u KIIJ{ TernoBoit bubmuorexa [JOK
MAaIlIUHBI. https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/.

37 DKoorn4YecKre mpoodIeMbl
TETIODHEPTETUKH.

18 Oo0oO0maromuit ypok «MosekynspHas bubanorexa [HOK
¢uzuka. OCHOBBI TEPMOAMHAMUKI». https://m.edsoo.ru/ff0c6938
KontponbHas paboTa mo teme

bu6mmoreka [IOK
39 «MonekynspHas ¢puzrka. OCHOBBI
https://m.edsoo.ru/ff0c6a50
TEPMOJTMHAMHUKH».

40 [TapooOpazoBaHue U KOHCHCAIHS. bubmmoreka [IOK
Hcnapenue u KumneHue. https://m.edsoo.ru/ff0c63b6
AOCOoII0THAS ¥ OTHOCHUTEILHAS

41 BJIQXKHOCTH Bo3ayxa. HacheIeHHbIH bubmmorexa [IOK

. - https://m.edsoo.ru/ff0c64d8
nap.
Tsépnoe Teno. Kpucrannuueckue u
amopdubie Tena. AHH30TPOIHS
42 CBOIE?FB KPUCTAJIOB )Knp KHE bubmmorera [IOK
p ) A https://m.edsoo.ru/ff0c65f0
kpuctayiasl. CoBpeMEHHbIE
MaTepUabl.
[TnaBneHue u KpucTaUIM3aIUA.
43 VaenpHas TEI0Ta IIaBJICHUS bubmmorexa [IOK
a ’ https://m.edsoo.ru/ff0c6708
Cyb6mumarusi.
44 YpaBHEHHE TEIJIOBOTO OanaHca. bubmmorexa [OK

https://m.edsoo.ru/ff0c6820




OnexTpusanus Tea. JIEKTPUIECKUI

Bbu6nuoreka [JOK

45 3apsn. JIBa BUa DIIEKTPUYECKUAX
pan. Ji n p https://m.edsoo.ru/ffO0c6bcc
3apsI0B
ITpoBoaHUKH, TUBJIEKTPUKH U
46 H(I))JI OPOBOJHUKU 3aK(I:H COXpaHECHUS buGnnorexa LIOK
YHpOBOA ) p https://m.edsoo.ru/ffO0c6bcc
AIEKTPUYECKOTO 3apsia.
BzaumopeiictBue 3apsiioB. 3aKoH
47 Kynona. ToueuHbIl 3I€KTPUIECKUI bubmmnorexa [IOK
Y ) p https://m.edsoo.ru/ffOc6ced
3apsi.
Hanpspk€HHOCTB IEKTPUYECKOTO
43 nosst. [IpuHImMn cynepno3uimu bubanorexa [HOK
AJIEKTPUYECKUX MoJe. JInnun https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTHU.
Pabota cwt anekTpocTaTHaeckoro
Bbu6nuoreka [JOK
49 noxad. ITorennuan. PasHocTh
https://m.edsoo.ru/ff0c6£00
IOTEHIAAIOB.
IIpoBOHUKHY U AUIIEKTPUKU B
50 3J'IpeKT OCTaTHYECKOM nonIe buGnnorexa LIOK
p ) https://m.edsoo.ru/ff0c7018
Jwusnextpudeckas MpoOHUIIAEMOCTb.
Bbubnmuoreka [JOK
51 DaexkTpoéMrocTh. Konaencarop.
p A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH IJIOCKOTO
52 KOHJIEHCATOpa. DHEPTUA 3apKEHHOTO buGnnorexa LIOK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpA.
53 JlaGopatopunas pabora "HN3mepenue
ANEKTPOEMKOCTH KOHJEHcaTopa'.
54 [TpuHIMT NEHWCTBUSA U IPUMEHEHUE

KOHACHCATOPOB, KOIMMPOBAJIBHOI'O




amnmnapara, CTpyHHOro npuHTepa.
DJIEKTpOCTaTUYECKAs 3alUTa.
3a3zeMiIeHre IEKTPOPUOOPOB.

55

DNEKTPUUECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hampsixenue.
Conpotusnenue. 3akoH Oma 11t
y4acTKa LEMu.

56

[MocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHCHHE
npoBoAHKUKOB. JlaboparopHas paboTa
«M3yueHne cMEIIaHHOTO COCNHEHHUS
PE3HCTOPOB».

0.5

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenua.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma Jy1st TOJTHOM (3aMKHYTOM)
anekTpudeckon uenu. Koporkoe
3ambIkanue. JlabopatopHas pabora
«M3mepenne D/1C nctouHuka Toka u
€ro BHYTPEHHETO COIPOTUBIICHUS».

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

Pe3epBHbiii ypok. KonTposibHas
paborta mo Teme "DnexkTpoauHamuka" /
Bcepoccuiickas npoBepouHasi pabora.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O6o0maromuii ypok
«2nekTponuHamuka» / Beepoccuiickas
poBepoyHas padora.

Bbu6nmunoreka [JOK
https://m.edsoo.ru/ffOc88be

61

DneKTpOHHAs IPOBOAUMOCTb TBEPABIX
METAJLIOB. 3aBUCUMOCTD
COTIPOTHUBJICHUS METAJIJIOB OT




temrepatypbl. CBEpXIIPOBOJIUMOCTh

DJIEKTPUYECKUH TOK B BaKyyMe.

62 . 1
CBoiicTBa 2JIEKTPOHHBIX MTyYKOB.
[TomynpoBOAHUKH, UX COOCTBEHHAS U

63 MIpUMECHas MPOBOAUMOCTh. CBOMCTBA | bubmmoreka [JOK
p—n-nepexoaa. [lonynpoBogHUKOBBIE https://m.edsoo.ru/ffOc84ae
puOOpEI.
DJIEKTPUYECKUI TOK B pacTBOpaX U

64 pacriaBax 3JE€KTPOJIUTOB. | bubmmoreka [JOK
DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIH3.
DNEKTPUUECKUN TOK B ra3ax.

65 CaMoCTOSITeNIbHBIN 1 | Bbu6nuoreka [JOK
HECAMOCTOSITEIbHBIN pa3psia. MoJHus. https://m.edsoo.ru/ffOc84ae
[Tna3zma.
DneKkTpudecKue npudopsl U

66 YCTpPOICTBA U UX MPAKTUYECKOE | bubmmoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH.
O06o0mieHne «DIeKTPOCTATHKA.

67 I1oCTOSIHHBIN 2IIEKTPUYECKUN TOK. 1 bubmmorexa HOK

https://m.edsoo.ru/ff0c8a8a

Toxu B pa3IMyHBIX Cpeaax».

68 PesepBubIil ypok. O600maronmii ypok | bubnnorexa [HOK
o Temam 10 kiacca. https://m.edsoo.ru/ffO0c8f6¢
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11 KJIACC

KosauyecTBo 4acoB DJIeKTPOHHbIE
(]
‘:}-n Tema ypora Bcero Kontpoabubie  Ilpaxriieckue il:;:eﬂﬂﬂ :)lg[()bal;((;]';:feﬂbﬂble
padoThI padoThI pecypen
[TocTOsITHHBIE MATHUTHI U KX

| B3auMoOJieicTBHE. MarHuTHOE II0JIE. | but6mmoreka [IOK
Bekrop maruuTHOM MHAYKUUU. JIMHUK https://m.edsoo.ru/ff0c9778
MarHuTHOM MHAYKIUH.

MarsuTHO€E 1oJie TPOBOIHUKA C

) tokoM. OnbIT Dpcrena. | bu6nuoreka [IOK
BzaumopelicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM.

3 JlaGopaTtopHnas pabota «3yuenue | | bubmmoreka [JOK
MardHUuTHOTO MO KaTyIIKH C TOKOM». https://m.edsoo.ru/ff0c98fe
JleicTBMEe MarHUTHOTO TOJIS Ha
IPOBOAHMK C TokoM. Cuita Amnepa.

4 JlaGoparopHas paboTa | | Bubmuotexa [JOK
«HccnenoBanue nelcTBUs https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOT'O MarHuTa Ha paMKy C
TOKOM».

JleiicTBMEe MarHUTHOTO TOJIS Ha

5 JBUKYIIYIOCS 3apSDKEHHYIO YacTHULLy. | Bbubmuotexa [JOK
Cwuuta Jlopenma. PaGota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua.

OnekTpoMarHuTHas uHaykuus. [lotok
6 BEKTOpa MarHUTHOM uHAyKuuu. 31C 1

WHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHON




nHaykuuu Gapanes.

JlaGopaTtopHnas pabota
«HccaenoBanue sIBiIeHUA
3JIEKTPOMArHUTHON MHIYKIIUK».

but6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

NHayKTUBHOCTD. SIBICHUE
camouHaykuuu. IJIC caMOMHIyKIHH.
DHeprusi MarHuTHOTO TIOJIST KaTYIIIKH C
TOKOM. DJIEKTPOMAarHUTHOE TIOJIE.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa U X
PUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
3JIEKTPOMArHUTBI, 3JEKTPOABUTATENb,
YCKOPHUTENH 3J€MEHTApHBIX YaCTHII,
WHAYKOWUOHHAA ICYb.

10

O6o0maromuii ypok «MarautHoe
noJie. DIeKTPOMarHUTHAS WHITYKIIHS».

bubmunoreka LIOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas pabora o Teme
«MarHuTtHoe 1ouie.
DNeKTpOMarHuTHAsE MHIYKIUS».

bubmunoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CBOOOTHBIE MEXaHIYECKHE
Kosiebanus. ['apMoHnUecKue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHM.
[IpeBpaiieHue sHepruu.

bub6munoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHas paboTa
«MccnenoBanne 3aBUCUMOCTH
nepuoja MajbIxX KoJleOaHuid rpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MACChI TPy3a».

14

Koneb6arenbuplit koHTYp. CBOOOAHBIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




AIEKTPOMArHUTHBIE KOJIeOaHuUs B
U7eanbHOM K0JieOaTeIbHOM KOHTYpE.
AHaJorus MeXIy MEXaHUUYECKUMHU U
3IEKTPOMArHUTHBIMH KOJICOAHUSMU.

15

®opmyna Tomcona. 3akoH
COXPAHCHUS SHCPIrUU B UICAJIbBHOM
KOJIeOaTeIbHOM KOHTYPE.

bubmunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencrasieHue o 3aTyXarIUX
KosieOaHusX. BoiHyX1eHHbIC
MexaHHueckue kojebanus. Pezonanc.
BBIHy)K[[GHHBIe OJICKTPOMArHMTHBIC
KoJIeOaHusI.

bubmunoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennslii Tok. CHHYCOUIANbHBIN
MIEPEMEHHBIN TOK. MOIIHOCTH
NEPEMEHHOT0 TOKA. AMIUIMTYJHOE U
JICUCTBYIOILIEE 3HAYCHHUE CUIIBI TOKA U
HaIPSKEHUS.

bubmunoreka LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON IHEPTUU.

19

Y CTpolcTBO M TPAaKTHYECKOE
IPUMEHEHHE NIEKTPUUECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOr0 TOKa,
JIMHUU JJIEKTpoIepeay.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc324

20

DKOJOTUYECKUE PUCKU TIPH
IIPOU3BOJICTBE IEKTPOIHEPTUH.
KynpTypa ucnonb3oBanus
3JIEKTPO’HEPIUH B IIOBCEAHEBHOM
KHU3HU.




Mexann4deckue BOJIHEI, YCJIIOBUA

pacnpoctpanenus. [lepuoa. Cxkopocthb

bubmunoreka LIOK

21
pacrpocTpaHeHus U JJIMHA BOJIHEI. https://m.edsoo.ru/ffOcca54
[Toniepeunblie ¥ MPOJIOJIbHBIE BOJIHBI.

” 3ByK. CKOpOCTH 3BYKa. | pOMKOCTh bubmmoreka [JOK
3ByKa. Bricota ToHa. TemOp 3ByKa. https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHbHIE BOJHBI, UX

23 cBolcTBa U cKopocTh. [lkana Bubmmorexa [IOK

p ) https://m.edsoo.ru/ffOccfe(
3JIEKTPOMArHUTHBIX BOJIH.
[TpuHLIMIIBI paTOCBSI3U U

24 teneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnosokarus.

)5 Kontponbnas padota «Konebanus u bubmmoreka [JOK
BOJIHBD». https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacIpOCTPAHEHHE

26 CBETa B OHOPOAHOMU cpeje. bubmmoreka [JOK
ToueuHslil UICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBeTa.

OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxxeHus cera. [loctpoeHue Bubmmorexa [IOK
p o p https://m.edsoo.ru/ff0cd4e0
M300paXCHHI B IIJIOCKOM 3epKaje.
[Ipenomnenue cpeta. [TonHoe

73 BHYTpeHHeE oTpakeHue. [IpenenbHbliii bu6nuoreka [JOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTPAXKEHUS.

29 JlabopaTopHas pabota «M3mepenue bubmmoreka [JOK
[10Ka3aTess MPEIOMIIEHUA CTEKIIa». https://m.edsoo.ru/ff0cd67a

30 JIunzel. [octpoenue n3odpaxeHuii B bubmmoreka [JOK




nuH3e. DopMyiia TOHKOM JIMH3BL.
YBennueHue JTUH3bIL.

https://m.edsoo.ru/ffOcddle

JlaboparopHas paboTa

31 «HMccnenoBanue CBOMCTB
U300paKeHH B JIMH3AX».
Hucnepcus cBeta. CoKHBINA COCTaB
1 6enoro cBera. L[et. JJaboparopHas
pabota «Habmonenue aucrnepcun
CBETa».
13 UnTepdepenmus crera. Audpakius bubmmoreka [JOK
cBeta. JludpakunoHHas pemeTka. https://m.edsoo.ru/ffOced22
34 [TonepeyHoCTh CBETOBBIX BOJIH. Bbubmuotexa [JOK
[Tonsipuzanus ceera. https://m.edsoo.ru/ff0cf02e
OnTudeckrie MpUOOPHI U YCTPOUCTBA U
35 YCIIOBUS UX 0€30IaCHOTO
PUMCHEHHUS.
['paHuIBl TPUMEHUMOCTH
36 KJIACCMYECKOU MeXaHUKH. [locTynarsl bubnuoteka [JOK
CIIELIMAJIbHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJILHOCTH.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH.
but6mmoreka [IOK
37 3aMeJIeHre BPEMEHH M COKpaIlEHUE
https://m.edsoo.ru/ffOcfad2
JUTUHBI.
DHEPrus U UMITYJIbC PEIATUBUCTCKON
38 gacTUllbl. CBSI3b MacChl ¢ DHEPTUEN U bubnnorexa LIOK
' p https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPIHsl MOKOSI.
39 KonTtponsHas padora «OnrTuka. Bubmuotexa [JOK

OcHOBBI cHIEIMAIBHON TEOPUH

https://m.edsoo.ru/ffOcf6£0




OTHOCUTCIBHOCTH».

®otonbl. Dopmyna [Inanka. DHeprus

but6mmoreka [IOK

40
U UMITYJIEC (DOTOHA. https://m.edsoo.ru/ffOcfe16
OTKpBITHE U UCCIICIOBAHNE BuG 10K
41 dotoaddekra. OnbiTh A. I nomoTera
https://m.edsoo.ru/ffOcffc4
Cronerosa.
3akousl hoTtodddexra. YpaBHeHHE
42 aﬁHMTegHa an){q)@oma(b(gema bubmorexa [IOK
A ‘ hitps://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» dpotodrddexra.
Hasnenue ceera. Onbith [1. H.
43 JleGeneBa. XMHYECKOE NEHCTBUE bubmmorexa IOK
AeBa. A hitps://m.edsoo.ru/ff0d04a6
CBeTa.
TexHuueckue ycTpoiicTea u
MPaKTUYECKOE TPUMEHEHHUE:
44
doTorieMeHT, POTONATUHK,
colTHe4Has OaTapesi, CBETOUO/I.
45 Pemenne 3aga4 1mo Teme «9IEMEHTBI bubnuotexa [JOK
KBAHTOBOM ONTHUKH». https://m.edsoo.ru/ff0d0302
Monens atroma Tomcona. OTBITEL
46 Pezepdopna mo paccessHUIO 0-4acTH bubmorexa [IOK
pRopAa 1o p t hitps://m.edsoo.ru/ff0d091a
[Inanerapnas Mogenb aToMa.
bub6munorexa LIOK
47 IToctynater bopa.
TYTAThl HOp https://m.edsoo.ru/ff0dOafa
N3nyuenue u nornomenne GOTOHOB
48 I H};[e e€XxoJie aToMa C O H(()I;O OBHS bubmorexa LHOK
p pexo . & yp https://m.edsoo.ru/ff0dOafa
SHEPTHH Ha IPYroil. Buasr criekTpos.
49 BonHoBbie cBOMCTBa YacTUll. BoJIHBI bubnuoteka [JOK

ne bpoins. KopnyckynspHo-

https://m.edsoo.ru/ff0dOca8




BOJIHOBOM yanu3m. CrIoHTaHHOE U
BBIHYKJIEHHOE U3JIy4YECHHE.

50

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI

Pesepdopaa no onpeneneHuo cocraBa

PAAOAKTUBHOI'O U3JIYyUCHUS.

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Brnusaue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI.

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacma.
DIIeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaa. ['aMmma-uziyyeHue.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HyKJIOHOB B si/Ipe.

S nepublie peakuuu. A nepHbii
peaktop. [Ipo6iembl, IEPCIEKTUBHI,
AKOJIOTUYECKHE aCTICKTHI SIACPHOMN
SHEPIeTUKHU.

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTUlbl. OTKPBITHE
no3uTpoHa. MeToibl HAONIOACHUS U
PEruCTpALMH 3JIEMEHTAPHBIX YaCTHII.
Kpyruslit cton «@yH1aMeHTanbHbIE
B3aUMOJICUCTBUSI. ENMHCTBO
¢u3nUeCcKOil KApTHUHBI MUPa».

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

DTarnsl pa3BUTHS ACTPOHOMHUH.
[IpukinagHOEe M MUPOBO33pEHYECKOE
3HAaYEHHUE ACTPOHOMHMH. Bun
3BE31HOTO Heba. Co3Be3aus, IpKHE
3BE3/IbI, TNIAHETHI, UX BUAUMOE




nerkenne. ConHeyHas CUCTEMa

56

Counune. ConmHeuHast akTUBHOCTD.
Ncrounuk sHeprum CosHLa U 3BE3 1.

57

3BE31bI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/AbI IIaBHOU
nocie0BaTelbHOCTU. BHYTpeHHee
cTtpoenue 38€371. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKIACHUU U
sBotounu CoJiHIA U 3BE3 .

58

Muieunsiii [IyTh — Hama [Manaktuka.
IMonoxxenue u nrxenue CoyHIIa B
lNanaktuke. ['anaktvku. Y€pHbie
JBIPEL B gApax TaIaKTHK.

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peiBa.
PenukroBoe u3nydeHue.
MeraranakTuka.

60

Hepemennsie mpo6ieMbl aCTPOHOMUH.

61

KonTponpHas padora «IeMeHTHI
ACTPOHOMMHU U aCTPOPUIUKN».

62

O6o06matromuii ypok. Pons ¢pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTMYECKOH, CONUAILHON U
ITUYECKOU chepax AesITeNTbHOCTH
YyelIoBeKa.

63

O6o0maromuii ypok. Pois u mecTo
(GU3UKY U aCTPOHOMUU B
COBPEMEHHOM HAay4YHON KapTUHE MHUpa




64

Ob6o6maromuit ypok. Posb
bu3ndecKoit Teopuu B GOPMUPOBAHUH
MIPEACTABICHHUH O (PU3UIECKOM
KapTHHE MHpA.

65

O6o6mmaromuii ypok. Mecto
¢u3uUecKoil KapTHHBI MUpa B 00IIEM
psiLy COBPEMEHHBIX €CTECTBEHHO-
HAayYHBIX IPEACTABICHUN O TIPUPOIE.

66

Pe3epBHbIil ypok. MarautHoe mnose.
DNEeKTpOMarHuTHast UHIYKIUS.

67

PesepBHbIil ypok. Ontuka. OCHOBBI
CIielIMaIbHON TEOPUU
OTHOCUTCIIBHOCTH.

68

Pesepnnrii ypok. KBantoBas usuka.
DJIEeMEHTHI aCTPOHOMUU U
acTpou3uKH.

bu6munoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

68




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJjabTaTa

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha TpUMEpPaX poib W MeCTO (PU3UKH B
(hOpMHUpPOBaHUHM COBPEMEHHOW HAyYHOW KapTUHBI MHUPA, B Pa3BUTHUH
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

Jmoaen

10.2

VY4YuTBIBaTh TPAHUIIBI IPUMEHEHUS U3YyYCHHBIX (PU3MYECKHX MOJEINei:
MaTepuaibHas TOYKa, WHEpIUalbHas CUCTeMa OTCuY&Ta, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIA I'a3; MOJCIIN CTPOCHMS ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEUHBIM OJJICKTPUYECKUN 3apsii — IPU PELICHUU

bu3nuecKux 3aaa4

10.3

PacniosnaBate Qusnueckue sBIEHUs (MIPOIECCHI) U OOBSICHATH X HA
OCHOBE 3aKOHOB MEXAHHUKH, MOJIEKYISPHO-KUHETUYECKON TEOPUHU
CTPOECHHUSI BEUIECTBA M  DJIEKTPOAUHAMHUKHU: PpPABHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHUE, CBOOOJHOE MaJcHUE
TeJ, IABUXXEHHE [0 OKPYXHOCTH, HHEpPUHUs, B3aUMOJEHCTBHUE TEI,;
mupdysus, OpOyHOBCKOE [BHKCHHE, CTPOCHUE JKHUIKOCTEH W
TBEPABIX  TeJ, M3MEHEeHHe o00BhEMa Ten TpU  HarpeBaHHH
(oXJaXkaeHnM), TENJIOBOE pAaBHOBECHE, HCIIAPEHHE, KOHJEHCAlus,
IUIABJICHUE, KPUCTAJUIM3alMs, KUIIEHUE, BJIAXHOCTh BO3JyXa,
MOBBIIIEHNE JABJIEHHUS ra3a IPU €ro HarpeBaHWM B 3aKPBITOM COCY/JIE,
CBSI3b MEXAY IapaMeTpaMu COCTOSIHHMS Ta3a B M30IPOLECcCax;

AJIEKTPU3ALNS TEN, B3aUMOACHCTBHE 3apsIOB

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, HCHOJIb3ys (usmueckue
BEJIMYMHBI: KOOpPAMHATA, MyTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWiIa, WMIYJIbC Tejla, KHUHETUYECKass DHEprus,
MOTEHLIMAJbHAs JHEpPrusi, MeXaHudeckas paboTa, MexaHHuYecKas
MOIIHOCTb; IIPU OMMCAHUM MPABHIILHO TPAKTOBATH (PU3UUECKHI CMBICIT
UCTOJBb3YEMBIX BEIMYMH, MX O0003HAueHWs W EAMHUIBI, HAXOAWUTh
(bopMyIIBI, CBSI3BIBAIOLINE JAHHYIO (PU3NUECKYIO BEIMYUHY C JPYyTUMHU

BCJIIMYNHaAMU

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEJI MW TEIJIOBEIC




SBJICHUS, UCIONB3ysS (HU3WYecKue BEJIMYHMHBI: JIaBIICHHE Ta3a,
TeMmnepaTrypa, CpeAHsisi KHHETHYECKas JHEpPrusi XaoTHYECKOro
JNBW)KEHUST MOJIEKYJ, CpPEIHEKBAJAPATHUYHAS CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEMJIOTHI, BHYTpPEHHs »HHeprus, pabota rasa,
KOd(pPUIIMEHT TOJIe3HOTO MACHCTBUS TEIJIOBOTO ABUTATEINS; MPH
ONHUCaHUU MPaBUIIBHO TPaKTOBAThH buznaeckuit CMBICH
UCIIOBb3YEMBIX BEJIMYHMH, WX O0O3HAYEHUS M €IUHULBI, HAXOAWUTh
(GbopMyIIBl, CBSA3BIBAIOIINE TaHHYIO PU3UUECKYIO BEIMUHUHY C IPYTUMU

BCIIMYHUHaAM

10.6

OnuceiBaTh  M3y4YEHHBIE JJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
AJIEKTPUUYECKUE  SBJICHUS  (IPOIECCHI), HUCHONB3ysd (U3UUECKUe
BEJIMYUHBI: NIEKTPUYECKUM  3apsf, IIEKTPUYECKOE  TIOJIE,
HaIpsDKEHHOCTh  MOJIA, NOTEHIHMAJ, PAa3HOCTh MOTEHLIHAIOB; IIPU
ONMCAaHUU MPABUILHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIOJIb3YEMbIX
BEIMYMH, WX OOO3HAYCHHS W CIWHUIBI;, YKa3bBaTh (HOPMYIIHI,
CBS3BIBAIOIME JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JPYrHUMH

BCJIIMYNHaAMU

10.7

aHAJIM3UPOBaTh (U3MYECKUE TMPOLECChl U  SIBICHUS, HCIIOJIb3YS
(hU3MYEeCKre 3aKOHBI M MPUHIUIIBL: 3aKOH BCEMUPHOTO TsroTeHus, I, 11
n III 3akonsl HbroTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOM DHEpIuH,
3aKOH COXpaHEHUsl MMITYJIbCa, MPUHILIUI CYNEPHO3ULIUUA CUJI, TPUHIIUIT
paBHOIIpaBUsS HWHEPLUUAIBHBIX CHUCTEM OTCU€Ta; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUs BEIIECTBA, ra30BbI€ 3aKOHBI, CBSI3b
CpeaHEd KUHETHUYECKOM HDHEPruu TEIUIOBOIO JIBHKEHHUS MOJIEKYN C
aOCONIOTHON TeMIepaTypoi, MEPBbId 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHUsl >JEKTPUYECKOro 3apsaa, 3akoH KyloHa; mpu 3ToM
pasnauyath CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIPQ)XEHUE U yCIIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPHUHLUIBI JCHCTBHS MAIlMH, MPUOOPOB U
TEXHUYECKHX YCTPOMCTB; pa3luyaTh YCJIOBUS MX O€30MaCHOTO

HCIIOJIBb30BaHHUA B HOBCCILHGBHOﬁ KHU3HHU

10.9

BrimoaHaTh SKCHCPUMCHTHI 110 UCCICTOBAHUIO q)HBI/I‘IeCKI/IX SIBJICHUU U
MPOIIECCOB C UCIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHI; TIPU
3ToM (opmyIupoBaTh MpobieMy (3amady) W THUIOTE3Y Y4YeOHOTO
OKCIIEPUMEHTa,  cOOMpaTh  YCTAHOBKY W3  MPEAJIOKEHHOTO

000pyI0BaHUs, MPOBOAUTH OMBIT U (POPMYJINPOBATH BHIBOIBI

10.10

OC}’H.IGCTBJBITB NpsAMbIC W KOCBCHHBIC H3MCPCHUA (I)I/I3I/IquKI/IX

BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHHS U




HUCIIOJB30BaTh N3BCCTHBIC MCTObI OLICHKHU HOI‘pGH.IHOCTGﬁ H3MepeHI/II>'I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (DU3MYSCKUMHU BEIHYUHAMHU C
WCIOJIb30BAHUEM TMPSMBIX H3MEPEHHI; TPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3yJIbTaThl MOJYYEHHOW 3aBHUCHMOCTH
(hbU3UYECKUX BEJIMUMH B BUJIE TAOIUIl U TPadUKOB, JI€7aTh BBIBOJBI 11O

pe3yjibTaTaM UCCICA0OBAHMA

10.12

CobOmromaTe mpaBmiia 0€30MAcHOTO  TpyJda TMpU  TPOBEICHUU
UCCIIEIOBAaHNM B  paMKax Yy4eOHOTO DOKCIepUMEHTa, Yy4ueOHO-
MCCIIEIOBATENILCKONH M MPOEKTHOU ACSITENbHOCTH C HCIOIh30BAaHUEM

W3MEPHUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000pYAOBaHUS

10.13

Pemarp pacuérHbie 3aaul ¢ SBHO 3aJaHHOU (DPU3MUECKON MOJEINbIO,
UCHONb3ysd (U3UYECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMSI  3aJa4d  BbIOMpaThb (PU3UYECKYI0 MOJENb, BBIICIATH
¢usnveckre BETMUUHBI U (HOPMYIIBI, HEOOXOIUMBIE il €€ peIieHHs,
MPOBOJIUTH PACUYETHI U OLEHUBATH PEATbHOCTD IMOJIYYEHHOTO 3HAYCHUS

(hbU3UIECKON BETMYUHBI

10.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTMYECKHU
HEMPOTUBOPEUNBYIO LIETIOUKY PACCYKICHUI C OMOpON Ha U3y4EHHBIE

3aKOHBI, 3dKOHOMCPHOCTU U (1)I/I3I/I‘IGCKI/I€ SABJICHUA

10.15

Hcnonp3oBaTh Mpu  pelieHWHd y4eOHBIX 3aJad  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJIOTUH JUIsl TIOHMCKa, CTPYKTYPHPOBAHUS,
MHTEPOpPETallMd M MPEACTaBICHUS Y4eOHOM W Hay4dHO-TOMYJISIPHOMN
nH(pOpMaLIUY, MOJYYEHHON U3 Pa3UYHBIX UCTOYHHKOB; KPUTHUYECKHU

aHAJIM3UPOBATh MOJTy4YaeMyto HH(OpMALIHIO

10.16

[IpuBoauTh mpHUMEpHl BKJIala POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOIECCOB OKPY KAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHH

10.17

Hcnonp30BaTh TEOPETUYECKHE 3HAHUA MO (U3UKE B IMOBCETHEBHOMN
KHU3HH 17151 o0ecTieyeHns 0€30MacHOCTH U 0OpalleH!H ¢ MpudbopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JMJIA COXPAHCHMs 3I0POBbS H

cOOJTI0ICHHSI HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPYIKAIOIICH cperie

10.18

PaGoTaTh B rpynmne ¢ BBIIOJHEHUEM Pa3IUYHBIX COLIMAIBHBIX POJIEH,
IJIaHUpOBaTh  paboOTy  TPYIIbI, palMOHAIBHO  paclpeaeiiarTh
00SI3aHHOCTH U IUIAHUPOBATh JEATEIBbHOCTh B HECTaHAAPTHBIX
CUTyalHUsX, aJ€KBaTHO OIEHUBATh BKJIAJl KaXXJOTO M3 YYAaCTHHKOB

TPYIIIbI B pelIeHne paccMaTpUBaeMoOi mpooOieMbl




11 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOW MPOrPaMMBbl CpeHero 001ero o0pa3oBaHus

11.1

JleMOHCTpHpOBAaTh Ha MpUMepax polb W MecTo (HU3UKH B
(hOopMHUPOBaHUHM COBPEMEHHOW HAyYHOW KapTUHBI MHUPA, B Pa3BUTHUH
COBPEMEHHON TEXHUKHU U TEXHOJIOTHUW, B MPAKTUYECKON AEATETbHOCTH

JO/IeH, IIETTOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

Y4uTHIBaTh TPAHULBI IPUMEHEHHS] U3YUYEHHBIX (DPU3HUECKUX MOJICICH:
TOYEYHBIN AIEKTPUUYECKUN 3apsf, siAepHast MOJENb aTOMa, HYKJIOHHAs

MO/IEJIb AaTOMHOTO Siipa MPH peIeHNH (PU3nIecKux 3a1a4y

11.3

Pacrio3naBate (usmueckue sBIEHUS (MPOIECCH) U OOBACHATH WX HA
OCHOBE 3aKOHOB  DJJIGKTPOAMHAMHUKH W  KBAaHTOBOW  (DU3HKHU:
AJIEKTPUYECKass IPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JIencTBUs TOKa, B3aHMOJCHCTBHUE Mar"HuToB,
ANEKTPOMATrHUTHAS WHAYKIHS, JEHCTBHE MArHUTHOTO TOJS Ha
MPOBOJHUK C TOKOM M JIBIKYIIUHCS 3apsl, 3JIEKTPOMAarHWUTHBIE
KoJieOaHUsI W BOJIHBI, TPSIMOJIMHEWHOE pacnpoCTpaHEHHE CBETa,
OTpaXEHHE,  NpeloMIIeHHe, uHTepdepeHuus,  audpakuus U
MOJIIpU3allvsl CBETa, AMCIEPCUS cBeTa, (OTOAIeKTpudecKuil dhdexT
(dpotorpdexrt), cBeTOBOEC MaBIEHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJOPOJA, €CTECTBEHHas W  HCKYCCTBEHHas

PaaOaKTUBHOCTD

114

OnuceiBaTh  W3YYCHHBIE CBOWCTBA  BEIIECTBA  (DJIEKTPUUYECKHE,
MarHMTHbIE, ONTHYECKUE, DJIEKTPUUYECKYIO MTPOBOAMMOCTD Pa3InYHBIX
Cpel) U DJIEKTPOMAarHUTHbIE SABJIEHUS (TIPOLIECCHI), HCIIOJIb3YS
¢busnyeckue  BENMUYUHBL:  DJIEKTPUUYECKMM  3apsa, cuila  TOKa,
ANEKTPUYECKOE  HANPSIKEHUE,  AJIEKTPUYECKOE  CONPOTUBIIEHUE,
pasHocTh moteHuuanoB, D/IC, pabora Toka, MHIYKIMS MarHUTHOTO
nons, cuna Awmmepa, cwia JlopeHna, HMHIYKTHBHOCTb KAaTyILKH,
SHEPIus MIEKTPUUECKOr0 M MArHUTHOIO NOJeH, Mepuoj M 4acToTa
KosiebaHuil B KosebaTeIbHOM KOHTYpE, 3apsia U CHiIa TOKa B Mpolecce
rapMOHHYECKHUX ANEKTPOMAarHUTHBIX KoJIeOaHUH, ¢dokycHoe
paccTosiHHE M ONTHYECKas CUja JIMH3blI; IPU ONUCAaHUM IPABUIBHO
TPAKTOBaThb (PU3MYECKUI CMBICH HCIOJIB3YEMBIX BEIMYUH, HX
00O3HaYeHHUsT W €IUHMIbI;, YKa3biBaThb (HOPMYJIbI, CBSI3BIBAIOLIHE

JTaHHYIO (PU3UYECKYIO BEJTMUUHY C IPYTHMMHU BEIIMUMHAMHU




11.5

OnuceiBaTh U3y4EHHbIE KBAaHTOBBIE SIBJIEHUS U IIPOLIECCHI, UCTIOIb3Ys
¢u3znyecKkue BETHYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJTMHA
BOJHBI W 4YacTOTa CBETa, SHEPrus U HUMOyJIbCc (OTOHA, MEepUOL
nmojypacnaja, »SHEpPrus CBSI3M AaTOMHBIX sA€p; IpPU ONUCAHUU
MPaBIWIBHO TPAKTOBATh (PM3UUYECKUIN CMBICI HCIIOIb3yEeMbIX BEIHUYUH,
ux 0003HAYEHMS W EIUHUIIBI; YKa3bIBaTh (YOPMYIIbI, CBS3BIBAIOIINE
JaHHYI0 (U3UYECKYIO0 BETUYMHY C IPYTUMU BEIMUYUHAMHU, BHIYUCIIATD

3HauYeHHE (PU3NYECKON BETUUHHBI

11.6

AHnanu3upoBaTh (U3MYECKHE TMPOLECChl M  SBIECHUS, HCIONb3YS
¢uznueckre 3aKOHBI M NOpUHOUOBL:  3akoH Owma,  3aKOHBI
IIOCJIEZ0BATENBHOTO M MAPAJUIENBHOIO COEAUHEHMSI ITPOBOJAHMKOB,
3akoH [[xoynsa — JleHua, 3aK0H 3J€KTPOMarHUTHONW WHAYKLUH, 3aKOH
MPSIMOJIMHENHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUsS CBETA,
3aKOHbl ~ TPEJIOMJIEHUS  CBETa, ypaBHEHHE  OWHINTEHHA IS
dotorddekra, 3aKOH COXpaHEHHS DJHEPTrUU, 3aKOH COXpaHEHUs
MMIIyJIbCA, 3aKOH COXPAHEHMS JIIEKTPUUYECKOrO 3apsnia, 3aKOH
COXpaHEHUsI MaccoBOro 4ucia, nocryidatel  bopa, 3akoH
pPagMOaKTUBHOIO paclajna; @Opu ATOM pa3iaudarb CJIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAXKEHUE U YCIIOBHS

(TpaHuIlBl, 007IACTH) TPUMEHHUMOCTH

11.7

OHpe,Z[e.H}ITB HaIpaBJICHUC BCKTOpa HWHAYKIHU MArCHUTHOTO IIOJIA

MPOBOJHUKA C TOKOM, CHJIbI AMmiepa v cuibl JIopeHna

11.8

CTpOI/ITI: n  OIIMUCHIBATH I/I306pa)K€HI/I€, co3aaBacMo€  IMIIOCKHM

3€pKajioM, TOHKOW JIMH301

11.9

BEIMOTHATE SKCIIEPUMEHTSHI 110 UCCIICAOBAHNIO (GU3NYECKUX SBICHUH U
MPOIIECCOB C MCIIOJIB30BAHNEM TPSAMBIX H KOCBEHHBIX M3MEPEHHH; MU
3ToM (GopMyIHpOBaTh HpodiaeMy (3a7ady) M THUNOTE3y Y4eOHOTo
SKCHEpUMEHTa,  COOMpaThb  YCTaHOBKY M3  HPEAJIOKEHHOTO

000py10BaHusl, IPOBOJUTH OMBIT U (POPMYIHUPOBATH BHIBOBI

11.10

OcyIecTBIATh TpsIMbIE W KOCBEHHBIC U3MEpPEHHs (PU3UIECKUX
BEJIMYMH; MPHU 3TOM BBIOMpPATh ONTHUMAJbHBIA CHOCOO H3MEpeHUs M

HCIIOJIB30BaTh U3BECTHBIC METOAbI OLICHKH l'IOl"peH_IHOCTeI\/'I I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIWYMH C HCIOJIb30BAHUEM
OpSIMBIX ~ U3MEPEHUM; IMpU ITOM KOHCTPYUPOBAaTb YCTAHOBKY,
(buKCcUpOBaTh Ppe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (U3NUYECKUX
BEJIMYMH B BUJE TaOIMIl U TPaQUKOB, J1e1aTh BEIBOJBI 110 PE3yIbTaTaM

Hucciaca0oBaHus

11.12

Cobmromate mpaBmia 0e30macHOrO0 TpyJla TpU  TMPOBEICHUH




UCCIEOBAaHUNA B paMKax y4eOHOro DJKCIIEpUMEHTa, YueOHO-
HCCIIEIOBATEIbCKON U MPOEKTHOM JEATENIbHOCTU C UCIOJIb30BAHUEM

M3MEPUTEIBHBIX YCTPOHUCTB U J1a00paTOPHOTO 000pYI0BAHUS

11.13

Pemarp pacuérHbie 3aau ¢ SBHO 3aJaHHOU (DPU3MUECKON MOJEINbIO,
UCHONb3ysd (U3UYECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMSI  3aJa4d  BBIOMpaTb (PU3UYECKYI0 MOJENb, BBIICIATh
¢usnveckre BETMUUHBI U (HOPMYIIbI, HEOOXOIUMBIE il €€ pelieHHs,
MPOBOJIUTH PACUYETHI U OLCHUBATH PEATbHOCTD IMOJYYEHHOTO 3HAYCHUS

(hU3UIECKON BETMYUHBI

11.14

Pemarr  kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTMYECKHU
HEMPOTUBOPEUNBYIO LIETIOUKY PACCYKICHUI C OMOpON Ha U3y4EHHBIE

3aKOHBI, 3dKOHOMCPHOCTU U (1)I/I3I/I‘IGCKI/I€ SABJICHUA

11.15

Hcnonp3oBaTh Mpu  pelieHud y4eOHBIX 3aJad  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJIOTUH JUIsl TIOHMCKa, CTPYKTYPHPOBAHUS,
MHTEpPOpETallMd M MPEACTaBICHUS Y4eOHOM W Hay4HO-TOMYJISIPHOMN
nH(pOpMAaLIUY, MOJYYCHHON U3 Pa3IMYHBIX UCTOYHHKOB; KPUTHUYECKHU

aHAJIM3UPOBATH MOTy4YaeMyto HH(OpMALIHIO

11.16

OOBSACHITh TPUHIMIBI JICHCTBUS MAIIWH, MPUOOPOB M TEXHUUYECKHX
YCTPOMCTB; pa3nu4arh YCIOBHS WX O€30MacHOr0 HCIOJb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[TpuBOANTH TpPUMEpPHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPY’KAIOIIETO

MHpa, B Pa3BUTUC TCXHUKH U TEXHOJIOTHit

11.18

Hcnonb30BaTh TEOpETUYECKHE 3HAHUA MO (U3UKE B IMOBCETHEBHOMN
KU3HH 111 oOecrieueHrs 6€30macHOCTH Ipu OOpaIieH! ¢ MpudopaMu
U TEXHUYECKUMHU YyCTPOWCTBAMH, MJIi COXpaHEHHs] 3I0pPOBbsl H

COOJIIOICHHSI HOPM 3KOJIOTHYECKOT0 TIOBEACHHUS B OKpY KaloIIel cpesie

11.19

PaGotath B Tpynme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYIIBIL,  pPalHOHAIBHO  PACHpPEAENATh
O05I3aHHOCTM M IUIAHUPOBaTh JIEATENBHOCTh B  HECTAHAAPTHBIX
CUTyallHsX, aICKBaTHO OLECHMBATH BKJIAJ KaXKIOTO W3 YYaCTHHKOB

IPYIIIBI B PELICHUE pacCMaTpUBaeMOi MPOOIeMBbI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KUIACC

Kon
pa3nena

Koxa npoBepsiemoro
3JIeMeHTAa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOABI HAYYHOI'O [IO3HAHUWA

1.1

®uszuka - Hayka o npupozae. Hayunsle
METOJIbI ITO3HAHUS OKpYyXkKaromero Mupa. Ponb
JKCIIEPUMEHTa M  TEOPUU B  IIPOLECCE

MO3HAHUS MPUPOJBL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (GU3HUECKUX SBICHUUA |
npoiieccoB. Hayunsle runore3sl. @usnueckue
3aKOHBl U TeOopuH. ['paHHLIBI TPUMEHUMOCTH
buznuecKux 3aKOHOB. [Ipunuun
coorBeTcTBUs. Poiab u Mecto ¢Qusuku B
dbopMupoBaHUH COBPEMEHHOM HAay4YHOH
KapTHHBI Mupa, B IPaKTUYECKON

eITeIbHOCTH JII0ICH

MEXAHUKA

KMHEMATHKA

Mexanudueckoe aBrkeHue. OTHOCUTEILHOCTD
MeXaHnyeckoro aBmxeHusa. Cucrema oTcuéra.

TpaekTopust

2.1

[Tepemenienue, CKOpoOCTh (CpemHsAs CKOPOCTh,
MTHOBEHHAass  CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOYKH, UX TMPOEKIUH Ha OCH
CUCTEMBI KOOpIMHAT. Cnoxenue

MEPEMEIICHUN U CIIOKEHUE CKOPOCTEM

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MIPSAMOJIMHEHOE JIBWKECHUE. I'padpuxu
3aBHCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOpeHus, Iy TH u NIEPEMEILICHUS

MaTepuaIbHOU TOUKHU OT BpEMEHU




CBobOoaHOe mazieHne. Y CKopeHrne CBOOOTHOTO

majeHust

KpuBonuneiinoe nBuxkeHue. PaBHOMepHOe
ABHNKCHUC MaTepHaHBHOﬁ TOYKHN 10
OKpPYKHOCTH. YTJIOBasl CKOPOCTh, JIMHEIHas
CKOpPOCTb. Ilepuon U 4acToTa.

LleHTpOCTpEMUTENEHOE YCKOPEHUE

2.1.6

TexHuueckue YCTpOMCTBA: CIIUJIOMETP,
ABUIKCHUC CHApAAO0B, LCIHBIC W PCMCHHBLIC

nepeIavyn

[IpakTnueckue paboTHL. Nsmepenne
MTHOBEHHOM CKOPOCTH. UccnenoBanue
COOTHOUIEHUSI MEXKIy IyTSAMH, MPONIECHHBIMA
TEIOM  3a  TOCJIEIOBAaTEIbHbIE  paBHbIC
MIPOMEXKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBH)KEHUN C HA4YaJIbHOM CKOPOCTBIO, PaBHOM
Hy0. 3ydeHue ABMKEHUS IIapuKa B BI3KOM
KUIKOCTU.  V3ydyeHwe  JBUIKEHUS  Telna,

OpOIIEHHOTO TOPU30HTAIBHO

2.2

JTUHAMUKA

221

[TpunIMI OTHOCHUTEJIBLHOCTHU Tanunes.
[TepBoiii 3akoH HproroHa. HMHepunaibHbIE

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. IlpuHnun cynepno3uuuu

CHUJll

223

Bropoii 3akon HploTOoHa s MarepuaibHOM
TOYKM B HWHEPUHUAIBHOM cucteMe OoTcuéra
(UCO). Tpernit 3akoH HerooToHa s

MaTCpHaJIbHBIX TOUCK

224

3aKkoH BCeMHUPHOro TsAroreHus. Cuma TsSKEeCTH.

[TepBast kocmuyeckasi ckopocTb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHHUS
CKOJIBXKEHUS M  CWJIa TPEHUs  IOKOS.

Koaddunment tpenus. Cuna conmpoTUBICHUS




IIpHu ABUKCHUU TECJIa B ) KUAKOCTH HUJIA I'a3C

2.2.7

HOCTyHaTeHBHOG " BpalaTCJIbHOC ABUKCHUC

a0COJIIOTHO TBEPAOTO TeJa

228

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpPALICHMS.
IIne4o cunbl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

229

TexHuueckne  yCTpOWCTBA:  MOAIIMITHUKH,

ABHUIKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuyeckue paboTel. M3yueHue ABMKEHUS
Opycka 10 HaKJIOHHOM IIJIOCKOCTH TOJ]
IEUCTBUEM HECKOJNBKUX cuil. HcciaenoBaHue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HHUKAIOIIUX
B jaepopMUpyeMOil TpPYXKHHE U PE3MHOBOM
oOpa3iie, OT BEIMYMHBI UX JAedopmarmm.
HccnenoBanue ycinoBuii paBHOBECHS TBEPIOTO

TCJIa, UMCIOIICTO OCh BpalllCHUA

23

3AKOHbBI

COXPAHEHUA B MEXAHUKE

23.1

NMnynec MaTepUanbHOM TOYKH, CHCTEMBI
MaTEpHaIbHBIX TO4YeK. VMIynbc cuiabl H

HU3MCHCHUC UMITYJIbCA TCJIa

232

3akoH coxpaHeHus wummyiasca B HCO.

PeakTuBHOE IBUKECHUE

233

Pabora criel

234

MoniHoCTh CHIIEI

2.3.5

Kunernueckas sHeprus MaTepualbHON TOUKH.

TeopemMa 0 KHHETUYECKOUN YHEPTUH

2.3.6

[Torenmmansuass sHeprus. [loTeHnumanbHast
DHEPrust yhapyro nedpopMUPOBAHHOM
npykuHbl. [loTeHIManpHass »dHEpPrus Tena

BOJIM3M OBEPXHOCTHU 3eMIIU

2.3.7

HOTGHHI/IEUIBHBIG N HCNOTCHLHAJIBHBIC CHIIBI.
CBs3p pa6OTI)I HCIMOTCHOHAJIBHBIX CHJI C
U3MCHCHUCM MEXaHHUUYECKOI OHCPIrun

CUCTEMBI TECII. 3akoH COXpaHCHUA




MEXaHUYECKOHN SHEPruu

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS
539 TexHudeckue yCTpPOWCTBA: IBUIKEHUE PAaKET,
o BOJOMET, KOIIEp, IPYKUHHBIN TACTOJIET
[Ipaktrueckue pabotTel. HM3ydeHwe CBs3U
53,10 CKOpPOCTEH Tel IpU HEyImpyrom yzape.

UccnenoBanue CBs3M  pabOTBI  CHUJIBI €

U3MEHEHHEM MEXaHUYeCKO SHCPTUHU TCJIa

MOJIEKYJISAPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOIM TEOPUU

OcHoBHBIE MOJIOXKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH. bpoyHoBckoe
newkenue. {uddysusa. Xapakrep ABUKEHUS U

B38.HMOZ[€I>'ICTBPI$I HacCTull BEIICCTBa

Mogenu CcTpoeHUsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSCHEHHUE  CBOMCTB

BEIIIECTBA HA OCHOBE ITUX MOJENIEH

Macca wmomekyn. KomudecTBo —BermiecTsa.

[Tocrosnnas ABoraapo

TemnoBoe paBHOBecwe. Temmeparypa u €€

n3mepenue. [llkana remneparyp Lienscus

Mopaens  uaeadbHOrO  rasa. OcHoBHOE
ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOU

TCOpHUH NACAIIBHOT'O ra3a

AOcoiroTHasl TeMIiepaTypa Kak Mepa CpeIHen
KHUHETUYECKOU OHCPIHUU TCIJIOBOT'O ABUKCHUS

yactuil raza. [lIkana temneparyp KenbBuna

VpaBuenue Kimaneiipona - MeHneneesa.

3akoH JlanmbToHa

l"azoBbIe 3ak0HBI. M30mpoLIECCH] B UI€ATBHOM
ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BEIIECTBA:

U30TEpMa, U30X0pa, n300apa

Texnuueckue YCTPOWCTBA: TEPMOMETD,

Oapometp




3.1.10

[Ipaktuyeckne paboThl. M3MepeHue Macchbl
BO3/yXa B KjiacCHOM komHare. MccnenoBanue
3aBHCHUMOCTH MEXJly TapaMeTpaMH COCTOSIHUS

pa3pexeHHOTO ra3a

3.2

OCHOBbI TEPMOJINMHAMMKNA

3.2.1

TepMoauHamuyeckass cucrema. BHyTpeHHssS
OHCPTHUA TepMOHHHaMquCKOﬁ CUCTEMBbI U

CIIOCOOBI €€ N3MEHEHUS

322

KonnuecTBo TemnoTel U paboTta. BHyTpeHHss1

OHCPTHUA OAHOATOMHOI'O UACAJIBHOTO Ira3a

3.23

Buael Temionepenauu: TENIONPOBOJHOCTD,
KOHBEKIUS, M3IydyeHHe. TertoéMKOCTh Tena.
VYnenbHas TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCTIJIOTICPEaauC

324

IlepBbiit 3aK0H TepmoauHaMuKU. [IpuMeHnenue
IIEPBOTO 3aKOHa  TEPMOJWHAMUKH K
u3onpoueccam. I'paduueckas UHTEpIIpeTAUL

paboTHI Ta3a

3.25

TemoBble MamuHbl. [IpuHUIUNBL AEUCTBUS
TerIoBbIX MamuH. [IpeoOpa3oBaHus SHEPrUu
B TemwioBbiX  MammHax. Koaddumuent
nojesHoro  gevcreus  (mamee —  KII)

teroBoit mamuHbl. [{ukn Kapuo u ero KITJ]

3.2.6

Bropoii 3aKOH TEPMOJIUHAMUKH.
HeoOpatumocTs  mporieccoB B MPHUPOJIE.
Tennosrie JIBUTATENN. DKOJIOTHYECKHE

poOIEMBI TETUIOHEPTETHKU

3.2.7

Texnunueckue YCTpOMCTBA: JBUTaTeNb
BHYTPEHHETO CTOpaHus, OBITOBOM

XOJOAUIIbHUK, KOHAUITHUOHCD

3.2.8

[IpakTrueckue padbotel. MI3Mepenue yaenpHOM

TEIUIOEMKOCTH

33

AT'PEI'ATHBIE COCTOAHUMA BEHIECBA. ®A30BbLIE ITEPEXO/IbI

3.3.1

[Tapoobpa3oBanue u koHneHcanus. Vcrnapenue




" KHUIIEHHUE. VY nenpHas TeIUIOTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMITEPaTyPhI

KHUIICHHUA OT JaBJICHUA

AOcCom0THAS M OTHOCHUTENIbHAS BIIAXKHOCTh

332 BO3ayxa. HaceieHHslil map
Tépnoe TEJIO. Kpucrannnueckue "
333 amMopdHbie Tema. AHU3ZOTPONHUS  CBOWCTB
o KPUCTAJLJIOB. Kunkue KpUCTaJUIBIL.
CoBpeMeHHbIE MaTepHalIbl
334 [InmaBnenne wu Kpucraymuszauus. Y JenbHasd
o terwioTa iasneHus. Cyoaumarus
3.3.5 VYpaBHEeHHE TEIJIOBOTO OajlaHca
TexHudeckue yCTpPOWCTBA: TUIPOMETP U
336 IICUXPOMETP, KaJIOPUMETP,  TEXHOJOTHUH
o MOJIyYEHHUsI COBPEMEHHBIX MaTE€pPHAJIOB, B TOM
YHUCJIe HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTMHU
337 [IpakTnueckue paboTHL. Nsmepenne
o BJIQKHOCTH BO3/yXa
4 SJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
A1l OnexTpuzanys Ten. DNeKTpudeckui 3apsi. JBa
o BUJIA YIEKTPUUECKUX 3apsiIOB
[IpoBOoaHUKMH, IASJIEKTPUKUA Hu
4.1.2
MTOJIYTIPOBOHHUKHU
4.1.3 3aKOH COXpaHEHHMS AIEKTPUUECKOTO 3apsiaa
4.14 BzaumopeiictBue 3apsnoB. 3akoH Kynona
4.1 DJIEKTPUYECKOE noJe. Hanpspok€HHOCTh
415 3JIEKTPUYECKOTO OJIA. [TpuHIIMO
o cyneprno3unuv. JIuHMM ~ HaOpsHKEHHOCTH
AIEKTPUUYECKOTO TOJIS
416 PaGora cumnm 3IEKTPOCTATHYECKOTO  TOJS.
o ITorennuan. PasHOCTE TOTEHITNAIOB
417 [IpoBOIHUKK W JUAJIEKTPUKUA B MOCTOSTHHOM

anekTpudeckoM — moine.  Jluanektpuueckas




MPOHUIIACMOCTDb

ONEKTPOEMKOCTD. Konpnencarop.
4.1.8 DJIEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATopa.
OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa
TexHudeckue  yCTpPOWCTBA:  JIEKTPOCKOIL,
419 AJEKTPOMETpP, DJIEKTPOCTATHYECKash 3alluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTEP
4110 [IpakTnueckue paboTHI. Nsmepenne

JIEKTPOEMKOCTH KOHACHCATOpa

4.2

OCTOSTHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JINYHBIX

CPEJIAX

YcaoBus CyHICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 AJIEKTPUYECKOTro Toka. Mcrounuku Toka. Cuna
ToKa. [10CTOsIHHBIN TOK
4.2.2 Hanpspokenne. 3akon Oma 17151 yyacTka Lenu
423 DNEKTPUYECKOE COMPOTUBIICHUE. Y IENbHOE
o COIPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napasuiesibHoe,
o CMEILIaHHOE COEANHEHNE TPOBOAHHUKOB
PaGora snekTpuueckoro Toka. 3akoH Jxoyms
4.2.5
— Jlenna
4.2.6 MoOIIHOCTb 31EKTPUYECKOTO TOKA
anekTponaBkymas cuna (ganee — J/C) u
427 BHYTpPEHHEE CONPOTUBIIEHNE UCTOYHUKA TOKa.
o 3akon Oma I8 1OJAHOM  (3aMKHYTOM)
aneKkTpudeckon nenu. Koporkoe 3ambikaHne
DneKTpoHHas MIPOBOJAMMOCTH TBEPABIX
408 METAJJIOB.  3aBUCUMOCTb  COIIPOTUBIICHUS
o METaJIJIOB oT TEMIIEPATypHI.
CBepxnpoBOIUMOCTb
429 OnekTpuueckuii TOK B Bakyyme. CBoiicTBa
o ANEKTPOHHBIX ITYYKOB
4.2.10 [MonynpoBoaanku. CoOCTBEHHAS U MPUMECHAS




MPOBOJIUMOCTh TOJYNPOBOIHUKOB. CBOMCTBA

p-n nepexona. [ToxynpoBoJHUKOBbIE TPHUOOPHI

4.2.11

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNeKTpoNIUTHYECKast JUCCOLAIHS.

DJIEKTPOIIN3

4.2.12

DJIEKTPUUYECKU I TOK B rasax.
CaMOCTOATEIBHBIA M HECAMOCTOSTEIbHBIN
pa3psa. PaznuuHble TUNBI CaMOCTOSITEILHOTO

paspsaa. Monnus. [1nazma

4.2.13

Texnuueckue YCTPOWCTBA: aMIIepMeTp,
BOJITMETP,  PEOCTAaT, MCTOYHHKM  TOKa,
JJIEKTPOHArPEBATEIIbHBIC npudopHl,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
COIIPOTUBIICHUS, BAaKyyMHBII O,
TEPMHUCTOPBI U (oTope3nucTOpHI,

HOHprOBOI[HHKOBBIﬁ AUO0d, raJlbBaHUKa

4.2.14

[IpakTnueckue paboTHI. N3yuenue
CMENIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne DJIC HCTOUYHMKA TOKa M €ro
BHYTpPEHHETro comnpoTtuBieHus. HaOmronenue

AIIEKTPOITH3a

11 KJIACC

Kon
pa3nena

Koanposepsiemoro
3JIeMeHTAa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

4

OJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKINA

43.1

IlocTtostHHBIE MaruuThbl. B3zaumonencTBue

IIOCTOSHHBIX MarHuToB

432

MaruuTtHOE mONEe. BekTop MarHuTHOU
uHayknuu.  [IpuHmun — cynepno3uiuu.
Jluann marnutHOM uwHAykuuu. Kaptuna
JIMHUM  MAarHuTHOM  MHAYKIUUA  TOJA

IIOCTOSAHHBIX MAarHuTOB




MarsuTHOoEe 10JI€ NPOBOAHMKA C TOKOM.
KapTuna nuHMI 1OJIS JUIMHHOTO MPSIMOTO

MNpOBOAHHMKA W 3aMKHYTOI'0 KOJIBICBOT'O

4.3.3 IIPOBOJIHUKA, KATYIIKH C TOKOM. OMBIT
Opcrena. BzaumoaeiicTBiue IpoBOJAHUKOB C
TOKOM
434 Cuita AMriepa, €€ MOZyJIb M HallpaBIICHHUE
Cuna JlopeHia, €€ MOAYJIb U HallpaBJICHUE.
JIBrokeHue  3apsDKEHHOM — 4acTULBl B
4.3:5 OJTHOPOJHOM MAarHUTHOM mone. Pa6ota
cuibl JIopeHna
4.3.6 SIBeHUE ANEKTPOMATHUTHON UHIYKIIMHA
4.377 [ToTok BeKTOpa MAarHUTHOM MHIYKIUU
OJIC nHayKkiuu. 3aKOH 3JE€KTPOMarHuTHON
4.3.8 nHaykuun dapanes
BuxpeBoe »snextpuueckoe none. IJIC
WHAYKIMA B TPOBOJHUKE, JBHXKYILIEMCS
439 MOCTYMAaTeIbHO B OAHOPOJIHOM MarHUTHOM
moJie
4.3.10 [IpaBuno Jlenna
NHAyKTUBHOCTH. SIBJIEHHME CAMOMHIYKIUU.
4.3.11
S/1C camonHIyKIUU
DHeprusi MarHUTHOTO TMOJsi KaTyIIKH C
4.3.12
TOKOM
4.3.13 DJIEKTPOMAarHUTHOE TOJIe
TexHuueckne  yCTpOMCTBA:  IIOCTOSIHHBIC
MAar"uThI, AIIEKTPOMArHUThI,
4.3.14
AJIEKTPOBUTATEIb, YCKOPHUTEHN
3JIEMEHTAPHBIX YaCTHUIl, UHTYKIIMOHHAS [1€Yb
[IpakTnueckue paboTHL. N3yuenue
MarHUTHOTO TIOJSl KAaTYHIIKM C TOKOM.
4.3.15 HUccnenoBanme OeWcTBUS  IMMOCTOSIHHOTO

Mar"urTa Ha paMKy ¢ TokoM. MccrnenoBanue

SIBJICHUS BHGKTpOMaFHPITHOﬁ HHAYKIOUN




KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

Konebarenpnass cucrema. CBOOOIHBIC
konebanus. ['apMoHuueckne KoseOaHwus.
5.1.1
[lepron, uacrtora, ammumtyga u (dasa

KoJIeOaHui

[IpyxuHHBII MasgTHUK. MaremaTuyecKui

MasiTHHUK

YpaBHeHHE TapMOHHMYECKUX KOJeOaHUH.
5.1.3 Kunematnueckoe u IUHAMUYECKOE

OIHCaHME KOJIeOATEILHOIO JABUXKCHUA

[IpeBpaiienue SHEPruu npu
rapMOHHYECKUX KOJICOAHUSX. Cas3p
5.14 aAMILTATY b KoaeOanuii UCXOQHOU
BEJIMYMHBI C aMIUIMTyAaMH KoiieOaHuil eé

CKOpPOCTH M YCKOPECHHS

KonebGartenpupiii  koHTYp.  CBOOOIHBIC
SJICKTPOMArHMTHBIC KOHe6aHI/I$I B
UAcaTbHOM  KOJIEOATEIIbHOM  KOHTYpE.
Amnanorus MCKOY MCEXaHNYCCKUMU u
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyna Tomcona

3aKOH COXpaHEHMs PHEPTUU B UJCATBHOM

KoJIeOaTeIbHOM KOHTYPE

BhIHyX/IeHHBIE MEXaHUUYECKHE KOoleOaHMsL.
Pesonanc. Pe3onancnas KpHuBasl.
BriHyxieHHbIE 3JIEKTPOMAarHUTHbBIE

KOJICOAaHUS.

[lepemennbiii  TOK.  CHHYCOUIATbHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
5.1.9 AMIUTUTYAHOE W JEUCTBYIOLIEE 3HAYCHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10 Tpanchopmarop. [IpousBoacTso, mepenada




U TOTpeOJeHNEe SJIEKTPUUYECKONW SHEPTHH.
DKOJIOTHYECKHE PUCKU MPU MPOU3BOICTBE
ANEKTPUYECKON SHEPIrUH. KynsTypa
MCIOJIb30BaHUS AJEKTPOIHEPTUH B

HOBCEIHEBHOU KU3HU

TexHuueckue ycTpoiicTBa: celicmorpad,

5.1.11 BIEKTPUYECKUI 3BOHOK, JIMHAU
JJIeKTpoIepesad
[Ipaktuyeckne paboTel. MccienoBanue
3aBUCUMOCTH IepuoJia MalblX KosieOaHUH
s rpy3a Ha HUTU OT JUIMHBI HUTH U MAaccChl

rpy3a. McciemoBanue nepeMeHHOTO TOKa B
oenu M3 MocjacaoBaTCIbHO COG[[I/IHéHHBIX

KOHJICHCATOPa, KAaTYIIKH U PE3UCTOpa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

521

Mexanudueckue BOJIHBI, YCJI0BUA
pacnpoctpanenusi. Ilepuon.  CkopocTh
pacupocTpaHeHUs M JJIMHA  BOJIHBL

[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI

522

HNuTtepdepennus " mudpakims

MCXaHHNYCCKHUX BOJIH

523

3Byk. CkopocTh 3ByKa. [’ pOMKOCTB 3ByKa.

BricoTta Tona. TemOp 3Byka

524

DJIEKTPOMarHuTHbIE  BOJIHBL. Y CIIOBHS
HBHyLIeHI/IH BHGKTpOMaFHI/ITHBIX BOJIH.
B3aumuas opuentanusa BektopoB E, B u v

B JICKTPOMAarHMTHOM BOJIHE B BAKyyMe

525

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MpeOMIICHHE, MOIIpH3anus,
mudpakuusi, uHTepdepenuus. CropocTb

SJICKTPOMAarduTHBIX BOJIH

5.2.6

[IIxana JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHEHHE >IEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U ObITY

5.2.7

HpI/IHI_[I/IHBI paaruocCBiA3n U TCICBUACHUS.




Pannonokanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAFOIIEH cpelibl

528

TexHuueckne yCTpOWCTBA: MY3bIKaJIbHbIC
HHCTPYMEHTEI, YJIbTpa3ByKOBast
TUAarHOCTUKa B TEXHUKE M MEIHIIMHE,
pazap, paauoNpUEMHHUK, TEJNEBU30DP,

anTeHHa, Tenedon, CBU-meup

53

OIITHUKA

5.3.1

[IpsiMmonuHeiHOE pacnpOCTpaHEHUE CBETA

B OJIHOPOJIHOM cpene. Jlyu cBera

532

OtpaxkeHre cBeTa. 3aKOHBI OTpaXKEHUs
cBera. [loctpoeHne n300pakeHHd B TWIOCKOM

3epKajie

533

[Ipenomnenne cBeTa. 3aKOHBI TPETOMIICHUS
cBera. AOGCOTIOTHBIH MOKa3aTeb

IMPpECIOMIICHUSA

534

[TormHoE BHYTpEHHEE OTpaXECHHE.
IIpenenbHblld yroa IMOJHOIO BHYTPEHHETO

OTpaKEHHUS

535

Hucnepcusi cBera. CHOXHBIM  cOCTaB

oenoro ceera. L[Ber

5.3.6

Cobwuparonue ¥ pacceuBaroIIUe JUH3HL.
Tonkass nuH3a. DOKYyCHOE pacCTOsIHUE U
OIITHYECKas cuiia TOHKOU JIMH3HBI.
[TocTpoeHnne n300pakeHU B COOMPAFOIITNX
n paccenBaroumx JuH3ax. Dopmyna
TOHKOW JHH3BLL. YBEIUYEHHE, IaBaAEMOE

JIMH30U

5.3.7

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON

OIITUKH

5.3.8

WNurtepdepeniiuss  cBera.  KorepeHTHBIE
HMCTOYHHKHU. VYcenoBus HaO01eHus
MaKCUMYyMOB u MUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTHUHE OT JABYX

CI/IH(ba3HBIX KOTCPCHTHBIX UCTOYHHUKOB




Hudpakius  cBera.  Judpakunonnas

peméTka. YciaoBue HaOMIOECHUS TJIABHBIX

5.3.9 MaKCUMYyMOB npu MageHuu
MOHOXPOMaTHUYECKOTO CBeTa Ha
TU(PPaKIUOHHYIO PEIIETKY
5.3.10 [Monsipuszanus ceera
TexHudeckue yCTpOMCTBA: OYKH, JIyIia,
¢doroannapar, NPOEKLUUOHHBIA ammapar,
5.3.11 MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAs
OIITHKA, TU(ppaKkLnOHHAs peméTka,
MOJISIPOM T
IIpaxkTrueckue paboThI. H3mepenue
5310 nokaszarens npenomieHus. MccnenoBanue

CBOMCTB  W300pakeHM B  JMH3aX.

Hab6monenue qucnepcuu ceeta

BJIEMEHTAI CITELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHunel NPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. [TocTynatel TEOPUHU
OTHOCHUTENIbHOCTH: MHBAapUaHTHOCTh
MOAYJsI CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIUIT OTHOCUTENbHOCTH DUHIITEHHA

6.2

OTHOCHUTEILHOCTD OJIHOBPEMEHHOCTH.
3amemyieHMe BpPEMEHM U COKpAICHHE

JUTAHBI

6.3

DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI

6.4

CBsi3p Macchl C JHEpPrUed M HUMILYJIbCOM
CBOOOJHON YacTHUIBI. ODHEPrUsi TOKOS

CBOOOIHON YaCTULIBI

KBAHTOBA ®U3UKA

7.1

DJIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

®otonbl. Popmyiia [Inanka cBs3u sHEPTUU
doroHa ¢ ero wyactroTod. OHeprus u

UMITYJIbC (hOTOHA

OTtkpeiTHE U uccienoBanue Gorodrddexra.




OTBITEI AT. CroeroBa. 3aKOHEI

dhoTorddekra

VYpaBHeHue OUHINITENHA VIS
dotordpdekra. «Kpacnas rpaHuIa»

dboTodrddexra

7.1.4

JaBnenue cera. OnwiTel [1.H. JIeOenena

7.1.5

XHUMHYECKOEe IeHCTBUE CBETA

TexHuveckne ycTpoucTBa: (POTORIEMEHT,
dboTonaTuuk, COJIHEYHAs Oarapes,

CBETOIHO/I

7.2

CTPOEHHME ATOMA

7.2.1

Monens aroma Tomcona. OnbITEI
Pezepdopaa mo uccneqoBaHuo CTPOCHUS

aroma. [IimanerapHas Mozenb aToMa

7.2.2

ITocTynarel bopa. N3nyuenue u
norjouieHue (GOTOHOB TpU  TMEpPEeXoie
aTOMa C OJHOIO YpOBHS DJHEpPruu Ha
npyroi. Buasl ciektpoB. CriekTp ypoBHEH

SHEPTUH aTOMa BOJIOPOAA

7.2.3

BonHoBEIE cBoMcTBa 4JacTHll. BOJHBI e
Bpoiis. KopmnyckynsipHO-BOJIHOBOM
nyanusM. Jludpakuus dJIEKTpOHOB Ha

KpHUCTaJIIax

7.2.4

CrioHTagHOE U BBIHYXJACHHOC H3JIYYCHHUC.

YCTpoicTBO M MPUHIIMIT pabOTHI J1azepa

7.2.5

TexHUYecKrne YCTPOMCTBA: CIEKTPaIbHbBIN
aHanu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktnueckne  pabotel.  HaGmronenue

JINHENYATOr O CIIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoabl HaOMIONEHHST W PETHUCTpalyu

SJIEMECHTAPHBIX YaCTHUI]

7.3.2

OTkpbITHE  PaTUOAKTUBHOCTH.  OMBITHI




Pesepdpopna mo ompeneneHuio cocraBa
paguoakTUBHOTO  u3ydyeHus. CBoMCTBa
anb(a-, O6eTa-, raMMa-u3nyueHus. Brusaue

PaaAuOaKTUBHOCTH HA JKHWBBIC OPraHU3MBbI

7.3.3

OTkpeITHE  OPOTOHAa W HEWUTpOHA.
Hyxnonnas monmens siapa ['eiizenbOepra —
NBanenko. 3apsa sapa. MaccoBoe yuciio

sapa. M3oTonsl

7.3.4

Anbda-pacna. DeKTPOHHBIH "
MMO3UTPOHHBIM  OeTa-pacra. IMamma-
U3Ty4YeHUE. 3aKOH  paJMOAKTUBHOTO

pacmajna

7.3.5

DOHeprus CBA3M HYKIOHOB B  fJIpe.

Snepusie cuibl. [legext Maccsl siipa

7.3.6

Snepubie peakuuu. Jlenenue u cUHTE3

saaep

7.3.7

SnepHblii peakTop. TepmosinepHbIit
cuHre3. [IpoGnemMbl M  IEpCHEKTHBBI
SAIEPHOM  DHEPreTUKHU. OKOJIOTMUYECKHE

aCTeKThI EPHOM SHEPTeTUKH

7.3.8

DneMeHTapHble  4YacTulpl.  OTKpBITHE
[IO3UTPOHA. DyHIaMEHTAIbHBIE

B3aUMOJICUCTBU

7.3.9

TexHuueckne  yCTpOWCTBA:  JTO3UMETP,
Kamepa BuibCoHa, SANEpHBIA PEAKTOP,

aroMHas bomba

7.3.10

[Ipaktnueckne pabotel. HccnmemoBanue
TPCKOB HqacTHUIl (HO T'OTOBBIM

dboTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mgnoro Heba. Co3Be3nus, spKue

3BE3bI, IIAHETHI, UX BUANMOE JIBHKEHUE

8.2

ConHeunast cucremMa. IlmaHeTbl 3eMHOU

I'pYyIHIIBI. IImaneThI-TUTaHTHI n ux




CIIYTHUKH, KAPJIHUKOBBIC ITIJIAHCTHI. Mainie

Tena CoTHEeYHOH CUCTEMEI

8.3

Connne, dotochepa u  armocdepa.

CoHeuHast akTHBHOCTD

8.4

Nctounuk sHeprun ConHua u 3B€371

8.5

3BE3AbI, HMX OCHOBHBIE XapPAKTEPUCTUKHU:
Macca, CBETUMOCTb, paauyc, TEMIIEpaTypa,
ux B3aMMOCBSI3b. Juarpamma
«CIIEKTPATBHBIA ~ KJIACC — CBETUMOCTB».
3BE34pI  IJIABHOM  IIOCICAOBATCIIBHOCTH.
3aBUCHUMOCTb «Macca — CBETHUMOCTb» JUIA

3BE3]1 IMIaBHOI MOCJIEN0BATEILHOCTH

8.6

BuyTtpennee crpoenue 38€31. CoBpeMEHHbIE
Hpel[CTaBJIeHI/I}I (0) HpOI/ICXO)KI[eHI/II/I nu
spomror CoJHIIAa M 3BE31. DTanbl KU3HU

3BE3

8.7

Mneunsiii  Ilyre — Hama ['amakrtuka.
CnupanbHas ctpykrypa  [amaktukwu,
pacupeneneHue 3BE31, rasa W IbUIM.
Ilonoxxeune wu naBwxenue ConHIa B
lanmaktuke. Ilnockas wu  chepudeckas

MHOJICUCTEMBI I aJlTaKTUKH

8.8

Tuner ramakTuk. PaguoranakTMkpn U

KBazapbl. YEpHBIE ABIPHI B sAPAX TAIAKTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akon XaO6ma. Pasz0Oeranue ramakTHK.
Bospact u pamumyc BceneHHoil, Teopus
Bonbmioro B3peiBa. Monenbs «ropsiuen

Bcenennoli». PenukroBoe usinydeHue

8.10

MacmrabHast ~ cTpykTypa  BceneHHoi.
Meraramnaktuka. Hepeménubsie mpoOiemsl

aCTPOHOMUH




YUYEBHO-METOJANYECKOE OBECIIEYEHMUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

®dusuka. 10 kmacc: ydeb. mis oOiieodpa3oBaT. OpraHU3anuil: 0a30BBIM
ypoBenb/I'.fI. Mskumes, b.b. byxoBueB, H.H. Corckuii; nox pen. H.A.
[TapdenTtreBoii. — 3-e u3a. — M.: IIpoceemienue, 2017.

®dwuzuka. 11 kmace: yueb. mis o6meodpazoBat. Opranusanuii ¢ npui. Ha
ANEeKTpOH. Hocutene: 0Oa3oBbiii ypoBenb /I.5l. Msakumes, b.b. Bbyxosues,

B.M.Yapyrun; noxa pen. H.A. IlapdentreBoii. — M.: IIpocsemenue, 2016.

METOJUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA
Enunoe coJiep)KaHue o01ero o0pa3zoBaHUs. MeTtoanueckue

pekoMmeHnaanuu. https://edsoo.ru/metodicheskie-materialy/

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI
CETU UHTEPHET
bu6mmoreka [{OK https://m.edsoo.ru/ffOb31d0

Nudoypox https://school.infourok.ru/

Mos mikona https://www.gosuslugi.ru/myschool

Poccuiickas anextponnas mkona (POII) https://resh.edu.ru/




